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PATENTED EXTRA RANGE 




pnrlJiiEM~il ww-r. EJrul 
111 ChE-H APM l« 'H»hlPin|A'^l]r 
nmlnillril 1^ UtlDl rarJnMi c 
ikuiH. ,. lillkll A|u&v|ik<4-|H tim 

juiH fiMiX iln ]MTTrnl 

-u^T^bculiU^ «1 m 1 |irr'(||ilO(H'Mh 



© Knit wEtnllAlr-nlF? pr>»' 

]Mirliniinl iw-nki lirni id 
Iliif-dFt* In »ii1crnpll- 

C-lljr •ruairn-llriL Lj Ilian rarfllii- 
■ EV<c ^ll 4 [M^,.-|i-hkllAlv^ynL#^p« 
llu' nrrL Ad^E-pndirT^^ In iJhVrfiE 
n^rliihrh Hiiiil nllj* d#]iDPiLi LbuL 
Lri lip oImiuE 



T IIK ncvr CllHTttpioTl 

KMm KTtnfTA^ Simrk Pluji* |cn[i 
T* itlT A'lT-ft^ nil uf | 1 >A^ filiMmi’lw 

ITVtkii tn HiFil iiinrv K|iarL pliiyiiH 

Till'! kind thf eiiTJrA icD aitd 4 |UaIily 
■if in-rltirmimiTe tlic nr^' imk^itlf'il 
riiiinijiiHitiA indurc, ufinl only 
■ ■-K |kHn 4 UI 4 ' 4 ' 4 ] III Lh_! I^Ll^UljllliLtill 0=1 
rt:iii klut!i:nBr]'i 

tixtra povffT, rxiTO "fiN-d, cslm 
^m^lrratinn an: ull Kfliim'i < til” 
^■'thrr Iviih. pjikiii!;- HUnriinjir nnd 



like (lepcminlkility unk 

>erNiiiiiy nnd inMi-purnlkly linkciJ 
Tvilh |h|^iifl.niA^ ChnmpkkD. 

Ill esIreim'B «kf senirc llicec new 
<lhnm|kiHna piwc ibeir nicltlc. 
Put likmi tik 1 nc 1 e:Mt witkfUBlnineil 
Gif'll kip'e^lK.Ickii^jininCiPr elimb* 
inp; sikiiie familinr hill or x^rn^c 
ramp ill liic;li. InBlnll h full eel in 
yeuT enr new Fnd feel the dJlfcr- 
eiiec . , , Champlen. S|kHTk Plu^ 
■Cr>fnp 4 inj^,Tiiliu|ik,OHick ' Wintiseri 
-OnlBrtck ’■ Ixmiliin • Periii, 



* ChnppTpinn W*fti Ain/k f'ejjjei'nk'vp Viclary at Imlianapalis Haee-, Equipping AH WinnL'rt 




FOPULAIi HECSAKICS AfJVEETIEINtJ SECTION 
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-TrAuiTif^ foodurj^fit i ? ir^nl it ru'ii-' 

/(AaJ ifuil. U dlCDuJLLli^ndZJTJg d^iiiLiy^ulilr ^ 



Here’s 

anAmazii^ Neir Business 

i^t^.^ljOOO a !^nth 

Here js a surprlBJnf^ n«u' opporfuttit^. you can imndcd lately become tlie 

owner of a hlf^ buaLiie^S thnr in pjiyitti^ otbera from. ^75 up to S2'5 d a wef^k. 
There is no ‘^R«i Tape” — ntp delay. WhCf&ver you live there are i^ulckp vasy 
pfohts waiting for you to JtTiih thonir Jnst mall the coupon for full deTails. 



Individual Plans to Fit Every Need 



M en, this- is aljsJilutcly A fral 

Tfd-hlit. 

tumt.yl Some 

ETIDD sl-n-Hr" 

Lnhr tiuijtlliss! fur \f 
ElniT TTCT-t tl)d.n 
niubilir 

^iiT|irljliiE, ^4% Almiist bicrnlSIitE aii ll, may 
AC:Ll|iCl!r >'l3jr ynij Lli li iH-nrin buil- 
MHil -^'liv. iinii; diiv'H rru0t5 utEcn. run trout $-18 
lo SU— Riu] B Inulnttu i<r E3JD TO HitHI [fcir enrt 
nnh.Lli bi miE. H'L-rvEil li»iul diir iinihlllriliH Tfiun |‘|E 
WIiCji'Ji, 

A Senfffthmii Pffl« 

TErjT-r^ 1^ tlikL ■i.ifiri. LKIr4f ^•iii| Ejp rri&kt- ^ "tTEi"' 

til I ||V Inistmwi. utiiL th«t 1^ tilt' ktaMEIoii E^J- CTinkfi 
rt4l nionry. tV,: Ety^y-nu dI] Oil plBoa, mIvLec Biod 
■lElii iwoJcJ k> [iuk«^ u- UlK KK-otw- rlHfar- Tr-'in tiH 
himp. iVc fupiilF yonj vtltli itiE «iulpincDt ta 
mB-ki:: kiL krUldill^ In-W E^hhI ~ k d-rkkbM-4-lk ■ilinjEll' 
huC biy ivliH-] ! \iiii m'll [-ii iiiiJIiL'^ 

Iwl-rrlia. clr]i™ti,'fn.'ru=. uniiHT'li.’i, rfFl*urT,iilH. rtt.. 
kt k iirolUtiE ui C4H]%I AO iTiHidBr tb# do(<i 

Inrii E^ijr Ln1 

A ^V"eit' Foorf Secret 

Tbr tn-kiitJt-ii^ltyiiEliaiitki BLi-riECEbrr jiotcI uhiI 
Ollh|ir- Er« * -rrlHihT, IhLkj'. -ili'lli-liiix. Ml<W kbhil tit 
ilitiiu|rhDiit -roohnl wIvTimt oni: lirijiii oToltiir nrcfinr. 
liiuilr eUiiifDrd tOi' Evi:ri''bn.('. hltur kpitrLlilDC (lika 
I'l9tj4£}'li:' 4lQlli:rll[lillH rT4-y k-eri':. VEL I'uIIh >4iIL Ln« 
Iiinj.!'. Y'liln Iii''f liiyiliinw Iw rihliyTlHJilt^l limlBr 

1he Erndi' rarm: "ILHkiiV.f iwjunv, ' bo llifru It 
lu] tiunpcUcliH]. 

FOOD DISPLAY MACHINE CORP. 

Uepti N. Dciarhoru St., IlL 



nirNEiey-[[iukjn^ o|i|Ji>r- 
LliiriK every rci;l'bl.4iiKk:cl 

Jl'nl lii-r, ll'ti It ohruifH' hi Jiiiiip 
i•■unu'M «ml make- inopr iw'ijn^j' 
lliu avfrnEi' in:tn nuk« in a 



FULL TIME 

V™ 4-iun BLkrt n lli-u'rii 
boLitu' nli4i> wllli flour 
R[SVi’ ;J5i ]lnl<! su ft by 0 
rocT. MklL hihJL DOd 

TTIUC. MldCtl. fid... 
1TLlc1i'- tn.noo hh4 One H 
SilwEhti, 



PART TIME 

IhVQlt ■ 1l?ir llOllDCH 
In cEclf Jiiiw ItiiHlnait in,E 

HvL MfiirLi^Niii I'lfji Eli' r<|p 

a riiir t nii. A Jniiira 
>>9 r4.>iir tliiiB BBrli 
cko endili UcShe vuuSU 
tip Pi ftliKI u Vtu4i L'Stn 
t^t. 



SPARE TIME 

Phirt At lu'iiK, ^Ikkc 
iniiEiny Uti; Mm. >,'i:1hiD, 
Fl|.. Wbii tl-ikl iliMli'ii 
l'ro»ii ficiUbyH lil rernlU 

bn iiOO Tt'«Ok, lllEO. U'4'J|[ 
imiE. 1.41 IrLiiln hiT imiltEK 
thrcoifb k-huliKnlr l''iiEb- 
nriu. 



Eycryootlbkei fli-rtJKhTiiuL*. MUFjtihk oJ ulit-olyl# 

ui'iiyttiliuCk kHi Hfilil iit-yrp- ajH-r, ^|i Ekn buL 

mill bHI 1I|I.' Liurtlkii 4lDClEha]UE—thC [uOlllMlIntl 
MKHin'N IKbuEHV urtkitlm lUiiig'Jimii, iwtis 
tuur CklllM lul fiuL kk uliy uClurr. 



Stmt At Oncc~-^Anywhcm 

In tkl. IlmtliH KILII^I^I I Itin kklL' Ep dlVBEVID poEjr 
tnr h4in‘ poniELiLlliJib. Thu di-toLb ajt: uvta KHuii 
hi nuicloTiiil LhkiL (Jin Fd4-iK Klviin lit^i an liid.latr. 
] 4IBn IkKikbiitr ru? Aiiruiii, ahiIiIMdub, TrbdL'-iiiEiAke' 
mm. I oIFtr irurh ittrh a piliiL chiiF m n n-xJ 4^-i>- 
UPMKT. 17il: Arm WiI:Vh ]lriiftrj>. uijiijlilly tuiiiidiil.'U.i 
ifttiTi: Elun. jf ijiir H.niHri.‘ bill Til mml AiEor tlml It La 
II |i tib niu nttri'lr i^Fthtr rmt 'R^L loakit £.300 uf 
3 J , IHHJ u ID ufi [ b < leoj II r lift L. 

Man DDil 'n'liinra itkiL Is tlibi T<iulDr«u cliiLly. 
Vim lie not DhlInLD yuAirkuLF bn uiiy ii.iiy F'y mipl. 
Inf tho AlxiidhFit cuitniici. ikt pti ibin ilymlLn iiE ihLi 

knikBdrnr IM-VP Iil4-.t kl <iln:i.i. EJynlil^ Oii- LmE-i'IH'nij- 
4-Jii:4:l kllb iwit Xlii9 biiipj tlir nx,|EHi|t hl^RT — ll-O'*' — 

TJUS Ml!>:u1I Kl 
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POPULAR MECHANICS ACVEHTISING SECTIOrf 



f 



“1 Saved Six 





ever 



•was T'C«dlne 

tnew there was 



Thanks Jb This 
FacietUlttme/ 

TN my fiTat five yi^a 
^ S 9 a ^ale^iTi^n, I 
' ’ n V e r mada mn/e 
than $ 4 S a W'adc. I 
knew I Hpught to miika 
loore. But 1 was icno- 
racit — uutttunetl’— didn't 
HaJ]y knaw htm to ac]]. 
I Was coimncncijig to 
despair of ever learning 
by enpefienre. It wasn't 
untit one day, when I 
a certain magazine, that 
any other way to learn. 



What I read gripped my imaginatiorL I w*rote to 
find out more e^ut the traiuiugj^ji- 

tionedt andtlie am^aring new Free buok,^ ^‘‘THSKey 
to bTaater Salesiuansh.ipr'''' which was promised. 
When the book arrived, however, ft had a com.- 
peniOn — a tiny pOcket volume eahed "UlBtalces 

CommonLy Made in SeLLing." 

CKj you kcinw, that little book was aJive with ideas 
for TTier Juat one pan tipTHd me nff to ■ bod iniitalce I woi 
luoklns. Moreover, dt khowd me how to uve at l±ut idi 
recent ■prt*'pec:(* — turn (hrm iat^? BBlef, oltlmjih I thw^t 
my eluQcei were Eoine. la oik day, juit calllna on those ui 
old, •vjrJJtipfdly hi^jVrl™ ■prOvj^ti, I ip>t every ocig of then* 
' — vrid mjide 4 - 90 — two ordinary weeks,' pay I 
Vou IkL I enrolLed for the hdL odujk of Iralndas after Ltiotl 
Today I om, mBliinE E 43 M a year miae tlian I did then. 
1 'VO Diy onvy sJ the ^jtBlesman; Uiii troLiklnE 

ntarAn a DocrefBful soLeatiiDa oat of mo, oa it eon mit of any-' 
Ode Wltn ordinary hrolikt ,orul edueatioo. 

Two Books FREE! 

y'tiether ymj aiv ptnnlai Bl.ons'urBUiOtienrQlU' 
je B BtIcuDBa, or m oovn En Ub rut la a 
mutUU' Jail, send in the eovpon todir lOr ynur 
Knu enikM hiI ihaK twii wiiiiilaniit liiMihH. 

afar bw mwir itibiil -alia rend -Uibh IhjoIul 
IU.VO dlHO mnunted Into cbe bLV'uy raalu ot 
sii#<!^rul inlsyiiuan, chroikiti mM auy Corn 
ct nvobJinitlan, Actvnwii 

NAnONAL SAIESMBN'S TFAININC 
ASSCXilATinX 

nej}I. hl^lPS, 31 W: Elat Se., CHICACn, ILA. 

Ns-tlonil S»'lr*>r!en''*Tratr»lai AiioelP-troa 
C 4 ]K. 3 H-ia$, 31 W. ELm Cit., Cblrato, i J, 

WtVliniJt Dtillssnonto bib. [AeaBBBeinl me '~M htAha!i Cornriigelv 
Aladc la IseMaG,"' ss mil u "Tbo Ker to ^iBoter 3 BLMmBX<obtp, 

Bml Cull Oecills or your vorlaui senfM Chjvoiu, lubluiUna fouf 
FREE Fbabtuyiuaet avFVlH, 



TifiifiD 
m «lj:k- 
i^LESttCiSIIIP 

-Sa 

4 



Varna 



Aildnai. 

Clti'., lhatBr 

^Abb. . rie^upcLiiin. 

Whan wi-flfay preams mntrfatt Pajiufar Ifrchonict 



EHGIMEERING DEGREE 




IN 2 years 



gchail -ti 
b^l^MrUs 



B. Si, Dcgrca in Civil, iJleGtricinJ, 
MEctL.'iciK'iil, Chnmiii^flJ, AetO 
naiittml Knpneisrinj^ in 2 
rtn-e.isantjiiii rii ti i i hiiltMl. T erh- 

Iilenl Ituimntt inleo^ttimeandBLlawiest 
eiost eonjistoiit with juiipBEfl'' 

tioa. For niubitioos, cariieBC ctuilento. TiLoio itbo lack 
Liffa aetiiwL tnuhlTig n^y pmlo up wurk. ConT*rsi altoia 
bi'ierifiQoi b'lAiriSAi tminuiR. Stiidcnts hnm. p .11 over tfaa 
irorliL Grbdubta Burru»[u 1 - fillitvr deptnu'brr, JuDuary', 
MbtuIi, JuM, M'rfJr fnr eabi^, 

49 Z CnllegB Ave^ Angnfap Inif. 

TRI-STATE COLLEGE 

■*■■*-*-*■ * * * * *--■ .-■■■■■■■■■■ * **a^****A*a ■***!■ 




REE 



B»ok GItu Tra Vale 
uabta Inrhmathiflt 



NM a Btudml'a »iL 1 >. 
fit Iwe ■■] imiwa'ilEd 
KwC of ppnlBBvIiHiml 

droniBV tools t JOB 
CeE Ulchu sU wbIv f 
trsJn yoTS, 



Shaidli fjE Ttvul 
PKm/nprn if Ev 

Back uYoursi^L^fi 

■JBiiM , Uo BCBadlEJirM, Jmrl 
C h’Jam 



Mi» ccnE.w}iBb 
up ntw_ 

pau 7 nn.lUi 

Tinnwnn uqp£t 

1 V 9 I LHrtM* AwiMR. DIt. ■ Clhw fr 




Learn to Dance 

You ean liitsi-n |,LI thA I'loctem thtnepj the— 
TBa^etoiM, the new Foi Trots, dreamy Waitti--. 
siiixn r:oUiHii.L« IftAia. snd popiinr Siicwr »le[M 
St Imiiis-. »H|ir iDKl qiikklr. VowebsTC laBthod 
nukBMiBJirtnt BSBlmpIraaA.'B-r. VoBuiHleor 

E 5 Swc*' 2 iS!iei^£:pf JS — 

Ppm Tibl. 



Fa'aiMaa mJv JS.hi 



■a=L £ 




Fnmldin PukCh, BWNb. CIvIt Dapt. 34 a, CfilHfa 

EASY WAY TO 




MAKE MONEY IN 

Up to t3 an hour eaflv in a. sliurt tjmo. Naw txaini 
inj; mjEthjCMl and Eemc^ ^ mtiptm-si t niiflcr atarta vou 
eamiriE quickly'. DeUllr nE m-coit plinftat F RFJ- '^rtle 

RifJro TriinIns Anacidtlott oF America 

DdpL PM9, 4^13 RtvvniwiDod Avb., Chka^Oj. Mlincit 



s 



TAMMERER 

WriH for Frsa List ,'iC o|.lii<:S| sb1io<'>lt Uui^ 
dOCMAsCuIlj rveWeS hU Bpeceh. OeDects. 

3 TAMMC*EHs^ ^UILt 
14 Haahurs tt , lurt* 44t, aaston, idoih 




Mysterious Power et Pelmonism 



J enpy i 
brnudiu 
I insii 7 



Let u].rend yvs a free enpy of "'BetcatlOe Mbiil Tralalnv.' An In- 

' is sfi bBussIniR sybusQ ixT [El lad ijslaLnfl 

7AKiO<Xi It talll Abaw yots bo 



Riructlvs book wbdeb brp 

slrftvdy i»bd by muss ' ^ . 

and •rbr liefniMiliiai k ugrBlra^eir tcnehlnii 

arc thB mcotiL jMwara nt the mme tline. ^cloTsed n-^ «idd vctria 
Isoders BS Fisar: F. Wslsh, Ed^ Wollsce. Btr Harry Isiailcf. Friaeo 
Ctiscba id ankl^ii, bi»| hoiulrVil* id iiEbiief. Wrjib TODAY to 

THE l*ELMAN INSTITUTE OPvAMERlCA 

171 rrOHYM AVENUE. D-EPT. Si. HEW RaCHEtb^ H. V. 



TKi T 



•rial 



-I 
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Popular Meckanics Magazine 



2(H) E. Ontario 5tre«t, Chicago, U. S, A. 

]L II. WINDSOR, H, H, WINDSOR, Editor a^A Putli^hti' 



LMujwn M W*(JFriFl. Htdllrtl#. 

J Lj. Btllt SiiiT'*£d', 1 .ikJeu< HlII,. £. C, 4 



hrii ' PiiLhccu S Ci±.H 

111 R.IH PiNumvir 



Mvibeui-his Ctdci^ti ^^rKch I 
W-SL31i[iltQiU>uSt. * 



Vol. 58 



September, 1932 



No. 2 



Special Features 



^ ^ ^ W,- > ^ ; 

One Man vs, the British Empire 


362 


The Bov Who Grew Up with Fadio 


370 


The Art of Takin^c a Tumble . . 


373 


Backvard Telescopes Conquer Space 


386 



The Mj^tery o£ Frozen Life 
Among Pygmies and Gorillas 
The Motor Car of the Future ( 



Aariculturc AaJ^' H 

Ai^nk hundrbd mnE Iram acn earh r»r U1 

f ;erED9 enra fann i.va9rc Hto lAl 

I 

aH co^trbilB in fticlt 
fmojcJaa doublei iiower 

faalcT it irWtor it till 

lialit EUEi« planc'E laiotoTi. ro itap 
Animalo — ttiq«lttnk4l Itinfr Mvea apei 
Ajcbzolpjiif 

Thhuwi Iir EmIlIakie' 6BC±«or foLinJ m Wigppota £2i 




ribrati^n 



40 fi 

itlD 

3 £fi 



— nitnti 

B a t c « ri n — 1 1 a ra.[T4, 
B Ictlfl — ‘■'tftletrria.” 
Boati ajid Boaiinif; 



f A.#rj, . . , 4 V/ . . ^ 



yLTij! cairpct nilti 

ut* iodine 

f^r pjiTtccted frain Btonru 



392 

418 

440 

3 t< 



3fl3 



lacirifidal mound vif tiirty' 

uudiHi br pmE oE EmitEm a 



414 



A rtrpntirny 

ihiury 



tuti] 



midget ierrc'bpkt ol itcel 




423 


ipwhcfli f#^*ller Tun- hy hand 




4*1 


jiiaiaipe BaaTTriim — mauime mea-aiam iwiiue grrejigm jjj 


Xemeni-— grAlni "0041'' on «le Cc4 grading bg ain 


4Cfi 


i;i<iclct — talkie dock gioe* the lime 


Divef tElmhone 


4*D 


ur-a. 1 — sia.t« rmiav-ta if tart cui bv mbsaetLo ditturjura’i’ . 433 


l^iitncaidf — electric Tjower in. ipyei 


ed bv Light bath 


. 3Et 


EJectnc PLuc— cEHAclnt. liaw klalc 


ne cJ C(WJ 


■ 36H 



u 



A utinncbil 

pernijiitiit ]k«nM 



3t3 Fire Flghtine— aTi|o pludp ^aiiiBt fortsE 6ra 



rediitq chance oE .ttwEt 

Tnller Eiar beH'iB lnyjLil * af 1&w- [^ftyEi ra LLfta ' . 301 
ia wisir m in "njpjLeBE ciiy''' 4 US 



i^irmLni4^4Hi1 rjrtifr eamblrt 



4M Flaihliitbt — lernes oE plaaiic materia] meJ In 



3 F 4 



4L4 



Aiitemobilea. Acrvlanriet 

LUjaree. Folder acti aa TiuniiJDr 

liBridv rjii'k Fjw* itrhMcr'l hBI ^ 3&'g 

uggage carrier tBldB under nnniirni’-bMn] 4tfi 

A UtdLpji — cHajiii cn rubber padi bai nn 

4Si 



Fpiri— rttor^ ^TOem far, ^rfrent 

GlHi^-imcblned ILfce ninjl wnth ntw ma' 



JUZSIUC 



□ ]iden— i^Eidrr Tyiloti atab iMl]ppriB to eIkjw 1^11 . . . 4 

□ old Mining — aaa napiar luiw miner ia new ’"riuh*'' 4 






If 



ung- ^ ^ 

□ olf— electric toe megiurej drive at Iwp niiL^ a laippn 4 IT 
jjftry Eon iTV-^'-Tire crQurd"* (orce- 3JS 



541 



BpTmj^ 

A itidHifialdkf. KtcUif— aaieiE. rnctec cat lues ppwer Ui f r 

lEeering 3‘6"'' 

A utemobirn.. bn-rlni ma- 

chine ... 3S 

A dtADiaFilEf, Tutidig — nigp n«i. muium c^Lndler wa1Ei 42 
Autamolulci. TEresr^eclTLc; eir uied lA vv mn bLuj;- 
•'■, iti* (Er« ■ * 

^viatian A ^ J'^ 

J '^llod" ftviag li madE Euer br fiVta boTLEAi. . . 4 
J tip^trie fliTEi iliacbiriicA frOCti nlir.a (» ait n-ight 

I _ IfKdinga. _ ... 4 

! ilvin.g boat twice '''Do'X." aige tr> c*rr 7 lorty Eehii 41 
iaidifif faCi till .alfplajici ^Ibrelnaiej carri^ pblp 44 
{ aeaptaniEB leated in tnanel with, tovriag carriige . 4b' 



^Dfclew 






j-ln?tc(tcld4 — cotit n«ufld b Ji-fdlsr to ibtoc» ibi 

dn mjTi i 4 44 



lia^tiDii^riiTtDDB Eram little id^ 



La.itipa — gai aort iJ[9c>.V4[Kir 4rc tonop glvdii Fed and 
blv* liEhC 



_ui 






LLjrJiiniiiije — cisver pet liBhUtoiLi* Itngf] ptoUct* bEBittBt 

Biui. 373 



LpromoEive — 'wind, ntoe tes'ta loccacBtive tor waiEe 

^ 21 i 

l.QtJ- — i- bajii ta 41 rro barlt etna coat oE . 



Uerali 

niagnwLum jjly to ea]d± nUof <A tUfalu lnin 
Cling Dd rntnl umi. BriTCJi tor better jJLqti 






_iil 



[Centiriu 



I cidig Pd r 

\ Milk — lUtIc 4i,id ITHMfl with. ii a.iJ to dtmtinn 



36 a 

-ULL 






SlKCLE COPY. 35 CENTS _ 

5 T^ ! 



ISSUEU mOKThlt SVBSCRIPTION 

En United StacH knd Id pciaeMiani., per y^F, pcKiuld ■ ^ , 

To all «thcT ccuiurief.ia the PoHiJ UdIoti - - ^ . - , - - - 3.00 

All mhtcriptUiiH an- dlK^ntiniied it eipkiitipn. fltiK eumin# date priDled on your '^'npfier. 
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TA 



Accountancy Home- Study 

made inferesh'ng and pracfica/ 
thru proo/em metnoa 



Y OU know as w<ll «S we cJo 
that A'CcuuntanCr iniin}' 
l»«n tot pOSitiPni th^t ptj' 

e.nd fve ^ntl t^n (houi^aii J 



llic^ a y wr — ijive^ Irtlny athef 

liiwi unuji:uLil fA SIAff 

profitable jtrowiog biisiacss of 
eir 



The only question is— just how 
'acdcal is it for ywf to train your^ 
If arlcquaiely in Accountancy 
rough rLome srudyi^ 

And the an$w«r lies in the 
I Salle Prcblera MethodT 



For this modern plan of [rain- 
AQ( only makes Accountancy 
.idy at home thoroughly prac- 
al but makes it JiiLeresting as 
-'Ik 



And. here's how: 



You Leurfi hy Donig 

d(hm* k reytfuf pt e^epf 

III in CDnJcrvDCie with the i.iidiiar eh 
' iitcontiiPAny orthehcid gf a$iKccijfu[ 
.'ouniiDf Grot. Happtim errxf day he 

re [O ]iy lw:r-(jrg j-i>a I n fu-dcr 

. VBjiDux pmbl«[iu he ii iNtmpelJed tn 
Tc, umI to e!(pl».iti lo you ihe 

^ri pies by whidi be aolvci [hem. S j[> 
e ihaE one by UnC y-0>t Id iViVE 

C nrobleins hjuj — returninfr ip him 
day for Coujm!l and, laxistaiiCt^ 
ranted tbal prhl l-fiKt. Mrtly ^ur id- 
Csntdi'T wo«J|4 be Vixter by lar than 
of Ihe man whe la Compilted lO 
ll 1 up hii IfAO^Iedf f hy Hudy af ihegey 
rtS'f- 

'Jrvd^ [he La5«[tE I^rDibleiii Meifadd 
■ (Kirnj*, to *11 ln:c<i|* pint puipo*^ 
' identical plajti iD(jad.Tia£]Ce by Julv' 
prahledAS.. 

f Inly— inaieid of hay[n«t as yogr coth; 
led [lie cdudxeI of a adnsEc' individiLU 
-c-neaCCtHJrtlirtS — yonhue bitJtofvOU 
' orjSprii^^eifETiejicr dFiJie iirsEXI 
LnexxTnJ!ncDS l□It[tuliOfLJndLe wurldp 
lushoritltj VC Sndinffs nf xcopesofabEB 

ikiiiiirs xiwcLilLiOp the actual pro- 
LxeuEdic auosi fuJ iccont^cpatf, 

hex — Jjixteid. uf futtiMine ahd bl4A- 
■ mic — yi3u are CupCJi-^d in tlje Kitif- 

i of ihe yety prnUrma ytw mu rt fiOe 
in Lt; bitLcr acPOimtlnr SKPakituu or ii) 



an PCDOU jitijiE pnciicecf ymar own. iiep 
by fsen, yOu wi>rk them oat loryonrb^'ff 
— uncLl. a[ ibc end gf your lEaLnige. you 
have thn kind □! abJIjty and. eafK'rjt rKe 
for which builnExx ix willing and itlid 
lo pay real aiDacr^iuu as it was slid 

tu pay tbeac EnEcu.' 

jRrew ;Mew Who Tesfeih and 

Pmoed It for V 6U 

Per in^ineErtbErc wax tbe idnniibErwho 
ra-rrtd AceuMfl-iancv tfpioinj: wish in Ed 
I 0l£i After a xbnrl penoJ uf xtituyp he 
tnooEc R pos trioh 1 .$ ' ooMceepE^ for a vMf . 

andtbEn bEcame iccgnnEajit for ■ luid- 
inp^puEgoiuhlkh'Rnufacriife^wkEh ewo 
buokkeeperx under hjiDi Today he ix 
anditor of r>nc of the fotemosr banky in 
hix XEue and hti xalary ix .y^Si .purrEnt 
laritef [bin wbtn hu atirttd ttainifift. 
Hr wretEXh '’Afj ii 

wtimtitS l'±t ft*r euWe, ihsumt a ciiLa 
mrarpinr ra#Bj?*'e/i^FrA," 

And tbe jtonnj; tderh, eoxauitK $7^ a 
moatbeEuxenyuara i^oand noyy.0Ct[tn^ 
nuny [i mef thai Rt Jicneral audJuir for an 
OgtitiJHlinih natign'n'iilr otAanij^jon. 
IFdibiq «!:« nwpths RftCt be beBin onr 
traini njt. be wax earnigir Ji j a -il 4 month 
pnd wtEbin four ^Oirt, he wax earnLLnE 

Dd ycu'wgndgErhpi he writEXt 

mJt #WTf lEf mr*/ /Ale/jiry JciJex ts 
/nr, im*’ 1 Auaatii fra/a t/erartif! t^ti^*rieact 
iGdf tSfjjry ty*r" 




Send for 

This Book 



'Tiam^Xpadaddrexxex snenoQ rtquwt. 



Or lEt ux tell you abaul tarn ineil — out 
a Mcnoyifaphtr and the osber t retail 

clErk — □EiEDEd'gfwhDEnk.nE'w tngrethaEi 

The SJ4D|dt1l «IC(DCClSJ of iKKkkeenfij;, 
Ojpe ix ADW tbe comptruLLt^f and. the 
othertheasstsr* BE compEtoLLEr of a larjie 

CuippaAy.. 

’'‘‘LaSa/le fmrnmx fit ifi^eir ijrxtfwPi- 

tjney/' write bgtb, "tiiax rae i/nfisrtMut 
/^4-ftr fix Dwr TiEjbnd fiftmA-" 

And ifypn timhinkint'abfiat theC.P. 

A.. dejrreE and a puhLic accaununj; fauiE> 
Alai of ycnir etwai rrad about iha tdiar- 
maefsr wbo wax. earAinr t^a a week 
cternt yearx ajj^g whED i LalSalle rEEixtrac 
fEcured bds entollfEiettTfor AcccMnsancy 
tEiLAiAE- £i£b[ mnniha later be left tbe 
druj; PForc to rake a bookkccpl as fob ic 
Sau a week — Eeix jutMiey bnt IirEer □]> 
portiiAhy.. 1'hror y-uii-a utn- be piaaed 
tbe Cl P. A. cut^APifon and a year later 

H ha wax earning S J,000 a ytar. hlE>w 

c hat hia 9 wn hi ably xiic(eixfi]l puhNg 
■CtounliAE Grm fitf y^hicb be xiyx, ''Afy 
l^Sali^ trjti/ims bai frern IiiFxr/* ne- 

Qne-^enth of /ili C, P, 

Are LaSalle Trained 

Ifygn wintxtiil tiyprr prpg£i cemember 
ibat I yoooC P, Ar'a^ppjotimately otiiJ- 
lenth gf all thnie in tbe United Slatex 
■who tia-*-# tvtt patwd |h.g dJ^puU *x- 
aminaiiaA fgrtbii EDD'Xcted iteETee — arc 
Labatiu tiBJAUd. 

OrnMtmbmJutin OuT ilex — aertex- 
xihle OA regnext— are ihouxaAdx of Letter* 
lipci our ACshniA'IaDXy jxndnatrx reiwrt' 

Fn*rariRl incjcRxes^ouhlf, triple, 
quiidninlE — and rren mate — uniE fbeic 
odt^Jnal earntnsSr 

And JiDOwdaK tbnt facts, Bxk yourself 
ifllicmcpp he My further question about 

the prartLcibility of ihix txaiiuAE fnryna 
^a*k rather if she krI qgepriou Jx nut 
about the xize of youx own unbitiDO and 
she qtiiltty of your detcraaJnidoa. 

For Aocouatancy Ixfiomi^Lc windfor 
rhe la^ or the fearful or the quiticri— it 
offerx imtcaix bnly tO tbe alurt adult ■who 
ha* the cgurifte to fare ^be facix and slip 
will to Carry OO. till the j gb ii dpnej 

If y 0 « ar= that rndiTiJ^aL the egnpon 
bclciw, filled out and tUiJlcdi will brlAC 
you fier [be lAformadou rboi can open 
up EP you tba fnturc of w|dch you hii^ 
djtittatd-'abiliiy RAd inpomn *nd |iK' 
cext. 

Il Jr Apt ■worth EettLAT Ibid infgcma- 
lign^ 




LaSalle Extension University 

T^^ArTB extension university* Dept «4"HR ChlcASx^ IIL 

Plcixe xejid me, f»C of all cgxt cw ohlLiitign, jour <j 4 ‘Pa^ c, illniEFRWd 

booh. ''A^cconmaAcy. [fan f^roftssiofl 1 'bis riyk sdiinf ihout ■the 
prgfexxioA cf aOCDuBCRnCT arad your Lraininf for xuceexs in sliRE held. 



Name . 



Addrexxj j*... !..■■ 

FtMitloo** . -I ++, 1 +■.■■■•■■■■ T ■■'■*■■■ T^" ■ J ■•■■» i *T+ <++ i-Ase 

TFhtH- Kritino to (riperf-tspr-r plpn.rc meitliDrt Popuror AJecfcokFcj 
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POPULAR MECHANICS ADVEHUSING SECTION 






GOOn MONEY FOR SPARE TIME 

A iiew coju' 'nt'. Art- iii^LvIrlm iQ t.iLi rltfmilid. 0^ 
Irw l/tHii'iiL ojid qulicUy iHJii to dwr^ari! (1 Ittn, ItrUjr? 
PtIzcel. Til!*, ci-c. Xn ExpcrlcnH- iiweniri'. Ahfooe' 

uaEUC»LHi'wlLlhHlitipl0 iiuftliiid ±iwl 

■1 -4irD ttJ j'tHi iHm. O'rrvtblnf narnJalifd Iti- 
F' diiiJ'Hirf tbPlily ni r-C'i yna lo [Lecunite 

*lid UDi]abr hH*c««0*5tilt, 

iS'O CANVASSING 

5%TJ JlUt Bl* -it tl'nnii 4ini| 6Cifi&.* 1J[J to 

^ USi •l^> eIm V r^. -O-BlLi 

Ey Jr' \ ^ lr» U,Mmmi^\ 1 .^ UjI rLIU’J LUMDili 



Learn avi&tioh 



_ AttT4CllT« Opjorttwttltt 

Mwm- in Asm ftiif nn*f whn- pn^an ill*™-- 
mJvh Tkaw Fd» ■ t*-r**T *™ AxiNilwTi . itif 
tPinjpATbH.tLan hm.t- fuuLAntiaUr an->- 
cr*a*+<k ffiu-bw th.m \^fm whlla 

nEhar Ui¥M «f busaaM 
aiandina Hill. L-Bt ua Enlc^ 3T4U 
it thia Tinnlvi -Sf baa I for Dcia dE 
thabartTW*lli-in--*pHlp" W rwiachanic. I riEb*«t Eyp^E 
•hQuEpraanE and Hrt*tructarNi AlF#r-iFE Eactcn in 
tiiMla Our ii*du*C*i- »r* boldjht BYrtr*r -dB tha IU|h*r 
pMElani- vf rucuTtnbilikr *n Awimllowi. ff-atA 
FJyfrtr SeA-p^F fiap«Fnm*nt Afi^ 

^rauad. 1f Laitaraalvd, WF^tm toda-r Th- 
abalDf. >UtEr>| irdur B«T* 

LINCOLN AIRPLANE 
& FLYING SCHOOL 

£DES AI^K Bkl|., Uws*ti, Nri>r. 



Follow 
tills Man 

Secret Service Operator 3 S ts on the joh 

F ollow him thiiousb aJt llif crc-itfmfTit □1' bia dia-sr 
□r tin; LDiaiitutEutL iiiinc. ?•«: hciw □ Lpfiy oiJeraLp- 
n^rM, Tfll llulfi ftnj?eT printb- OH fhc- lapp ilancJ In 
the TtiurdertA] liul'ii tiwJil! llB opcr-alnr's cigareLte ca«; 
u hajidlHl hjl I bo u»nn«r*f C’ S (liitiffKera, aiid a |neat 
irtyatff V JB tiiLved. IlclLcr than fLLiDn. It'a- trupr e^ry 
Piwd □! LL No obliirJlKii'L JUsiatnd ihCMup™ am.1 up - 

FREE! 

Tbe Gonfldeotlal Rtparts 
Noa 39 Mad« to Hla Cliiei 

And (he best part of it all Ifl-this. It may n™b your^^ 
■le Kt f-nt future iot VW ua a htj^ly PBld Fiti^ Print 



tn the ci f-nt future Ipr YOU aa a mjf luy peia r i 

Expert. Mirr* EKKfl are needed right lutw Thi 3 ee^l 
hai taker men iuai Like you and ti^Uied Them tr>rliiBb 
oCfleLfil positions. This :i the kiwi of wark you would 
1U«. iJaynl'ull'gi ■eJtcltCEiieDt. ^gMlaitca. Rewarfa. 

Can you meet tills test? 

C4d yon »s(f mi 4 rtrite? Afcyon JiTin!iitiiJ]iBif Would ywi 
give 30 minutes B day ^ ^ 

yoUTSClf for Lhei prtW 
fllww 5 »’<Kil hOff to Sttam 
|."Jil -Hw* send T Rcpputai 

iNsrrrrUTB of appued science 

SniLByrido IQept Chiiiaxu, ELLliMila 



Icstitute of Applied Sne&oe 

142aSunnimli]0 Ave^i DepL 

Geutlemert: — WitbnnC any ohlij 
me' the Repatta Of Uper-B.ior No. i 
Free BOOh Fibger Prhi'lS and 
tea/ Tcmii Offer r Literaiurtwitl 
PDoer 11 years -Of age. 



Ohl^^Sn, nlhnnoJ 

[on rrhabever, Seild 
abo your Uluatrated 
'Qur havr oticca. -niul 
be ueot to t>oya 



A^-nme 



Adf-ect 



I 

li'Aon tcrHiitjf jjfeflse furntiew PifjitfPnr iifrefinttlti 



Come to Chicago and 

DRAFTING 

^ecture 

orengINEERIKG 

durtng WORLD^S FAfR 

ChtMo'i Vi'arld'H T’u' xJI bi l libiril frdirtLm b. Ilair . i. . h, "»r." 



M L lib^r_. ... . .. 

•N^liJ ri^^BHrv; ba iMhii^iLl ■‘^li^i Ltuaiai. nvpin apt a>ir ipim«k.l 
ui Oi’d/n.iiiri, .i/fbiiruhrf . ff^Yi^iro'. ■Tii:T. 
cr rtiiAo £ifi>nnif. Al Ebb 22 jiu -m L’Mmii -iI rbcansm k"^ 

lIlAI llai UdifrEr iVB Di- IHpiHDO RAd flaorl^jl mUVT^L 

E^piiD v4Eiii-aih. Tliri b^Ua liunu. UmaiB': iiiEhUA rliF. 
l^nL^Q'HBb.l SjP if I iLiilA Bad VU1IL41. Tim nMUIl 

|u. Aimi fy* W)fWX Ikf*r wAlfA gCm 

H<bIh aiW^I lailirMU. ]lijU, El JfrU prEfir La RUdr IE bDOR’. pIah 
imlkin ^I'lp 



nfK?iac”fa.' t 



OLLCCE 



Ohio 



NEW! 



MAGIC CHEESE CHIPS! 

Tualy dx luoulbe-mi iliO I'liUfttt, yc( t-nUnn hnW *n tin: irlLh cbo- 
niublle tba-i ire alnzD'lr liT-rH ^;^Ul'l-JUl DliilJibuiltmf |i><trtliutrinj- 
iaraatuinllTii: nnleri cf thlrtr tc hii™leed ind rtlty iKumibi a w«i. 
V-irU ntd.'k.e l.n.llt -urt t*ery dollar bah.ic in. LUO JhlUIldl 
a HWl: (iiLty La a rvu-il hduc. 

THE NONE THEY EAT 

the more they want 

MA-CT-c; CHTlEbE. -Cllirfl ^ M*. clBintTalM. fliLiy. litai« 

ttlia point*, ehifa. They have nn Q^lf-ilMn LtMthal. miiketlheiii 
Q1U llJce ail npprUi*e, ijid [be more ifou *«-l ni* aif!« to 

uL ,±iid ynm ner-Tcq- Bfd. bllad ub- i4ajii| at a CHrP Boatli 

Bod the «miE i*Piile foe** baeb tUn^lter tlni* Tor 

I:'i □ rer^iLiiinnl Ntpilzi* lit* [l. C« ti x*llt Iti new. 
Um'ef4rnen.t |"|te you la a rad bet >ni»LiiB*i4 . W>Jk npir tar loTiK-nuk- 
tioiit u«l eon»jrietencvWlt'*( otbera' rale*. 

FLUFF-O MFG- CO. 

0«pt. Ot IIG Senlii MaiB St.. L«ii*i M«. 



’!■ Irv Uir^iKliHl lari 

iJU-lB 

UJm. Opnujia iBPK<ff> 1 

FIKRSIDE INDUSTRIES 

Pi-pr. M-hl, ALtRIAN', MICH. 



JOPULAR MECHANICS ADYEH USING SECTION 




N WHO 

more 



WANT TO 

money 



You don't *‘get” raises these 
days — you earn thern[ 

These arc Fireriuoj& times in ^vhich ivc are 
living. Competition 1:$ Iteeii ^ < ihf de- 

mands for efficiency' arc constant! j- incr easi n j. 

The day is gone vKcn yon can "hit the 
boss^^ tor 4 raise and get it your nerve.’"' 
Ynu get raises tlicse ilaj's on your ability 
— and your training I 
Today a man must think about hfmsclf 
- — and fiis future. Remember thisi If 
yxiu’re just getting by. you’re failing; bclnnd. 
Tomorrow j'our present job may !>c only a 
memory. The u'ay to be sure of the future 
is to be sure of yourself! 

Men are realising this — a neat’' era in the 
utiliKation of spare time to acciuire special- 
ized training is here ! Men who a few years 



Ago thought they were '^sitting on lop of the 
11 X 1 rid'" today are comfng to Intcrrational 
Corrcspundcncc School^ for udditLonul tr.iin- 
ing. Still TTorc arc cn nulling because they 
sec the iianduTitiug on the walk They ivnnt 
to mate more money. 

Do you want to mate mote money? If 
you do, ive challenge you to mark and mail 
this coupon! It has been the beginning of 
success for men all over the world. 

But lionet bother if you’re a quitter! Tt 
takes Tight and hard work to get ahead these 
da>-s — and weak-Lneed, spineless men have 
no more chance of helping themselves by 
spare-time study than they have of getting 
a raise tomorrow! 

If you liave the old fight, ff you’re willing 
to risk a two-Certt stamp on yiaursclf-^iiiark 
and mail coupon loJayf 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

Un-iofttd! L'tsiu^r^ t(y ”■ 

BOX ECBAHTOHp EEHHA, 

VntLaui i«K AlillcillBe, Bl.tK' ikDiL mu m . nf UgiiklAL, "WhA Wlu ud Wtv,'' ind. 1'uTI VTUnliTt I'biAt tSe nbIrTt 

<•1 Si 



ttjvrr Htilch. 1 ha>v nHTkiO 



AttUtivL 

An:t>ittrl'Brg] Unniwa 
RuUdllU EiElOiLljOf 
n'mi ullbfpirhanE 
CAALMAIuE Add BulldAf 
SllUrCiml rjrBriEina[> 
iitEVCAUTlI £TUlD»r 
Ehitrit WlrlDf 
Radulbfe UnAUMAt 
PitrlTl? l4EhlLn£ 
WAldlng. ElKlrlt and Dkf 
BlvApejnu 



TECHNICAL AMD 
jTpiM'nEh KneInMF 
. TFlADlUnt WElTI 
^ UUlkjlitCBl En^Lii^^r 
,, UickanlcLl |]i-ari4nHa 
UAbIiIjiIjI 



[KDigiDTaiAL eoURHEB 

AiiLomr^lle &[tf htnU 
PlimibLiu FTttlnf 



. ToolmiLi-r 
Pi It AT n iDikp r 
PltifAtErr □¥laiED[lCi 
Prliiii Enclnttr 
IPeI'IeE- LT,r LuLlilIni 7n r^rzifA, 
'dii^clAii Q r»|wl 
I ArJlllvn HtuIdqi 



i! 



BUiIiUAI ICllCAglBUt 
IQfi;* UAranmtnt 
iTnlluilrtll UAHIVIMnt 
i^lXnonntl IdABi^FwtQl 
^TnUk: SlinLictneei 
^EiciaiuuBiuy □ CA^AA^E^untiart 



ymt-— 



LLhILiu D VAnLllBliiiA 
Shrrt airiftl "i’nrfcfr 
Sku BexeIe'w 
aitim mutriF£nclnHr 
C»Ml 

El^rrlnD 4^1 Biisiild 
lUrrLFentlan 
ft- IjiHduiLlHi 
.,H. H, ■H?Hlnn romni^ 
UUJiitiwA}' ilnflikcnliiE 

RU9INESSI TRAIKIMS CDUFSEI 



□r,i!<tf*1nl HIiAa- C*Mi □sum 

jnrFtbwrip'hr ind Tte>Ibi 



ne. p. Airniaitiit 

. IhoUmtlns ........... .k.» 

acmtirlal ffEck CiiAialKC' CcammrcLil 

apUlEll □ Fnlldt. r:iTtl Hirrlirl 

Rilmnariihlp □ Ail>VTtkllI( ^ Jill] CllXl# 

Durloni etHTHVEklElBBC* □BlOklf bliit CEuk 



□ B, n. }f[1d»42Kl EUlldlElff 

FcncEiiD 

Alf BEaki-J □ Vrakn Ol^nLliBn 
f'^biraLlLrjr iX I^Mr-itiarr 

CiiiJ UlamiTnHlnvfi: 
Mi'fiiLlvn y Ifdllf rmiker 
T*tU1i OviCEitcr «r Hupt. 

OliLliiA Uapu^ariurL-AC 
ViWm MimfSkurini 
A|rkulfu» O ITuN -amrirlv 
PlEnilEE} FlHlJng' □ BlltlJa' 

Mirf» EaklHir 



Itia SihE4L EvUKtg 
OHltliA PjTtpUitai? 
nhbtrxUBr 

CniJ4inJni 
Liimlicf Ihilv 



~ -rw,..w...j 0 ti JEbfriur. 



r^r*k- - ewurwr-ftm,.- ... 

If iHk THi'd^ ^ OtHiarfB, 40i' tM* Kikpnt lo (iB TuEd'iuEEBnar Cafr4*:fatt4li»ir fiVikMOr CthWiOEiB. HiiiClie4, irantreuf,. CWuula 



Wflfit lETtr^fi-j? N> (i-iSveTfiacrJ pi^aw itiottlon Popular ifeenattlcj 



TKIT 



FOPULAIt MECHANICS ADVEKXISING SECTION 



lOA 




BE an ARTIST 
Earn a Fat Income 



W llAT would la Int thorouiDihly 

trained in Art nn whii'K >nnKn- 

xiiiL'ft, newspaper* and publiahcn arc »|irnil- 
iit^ niiHinei* i‘vrry year? Many Pi^eriil; 
S'tiideiitx wIjii ulruuily huvr lhii$ train! n|^ are 
enrniii[' from $3500 to $6400 a yoar — Hiiin« evuii 
niuro. 

Aluro tUan fifty faimoufi artiHtM ^nulciiip; l>i^ 
incomes thomftelvr« liavc contributed excitialve 
IcftBont and driiwinuM to the Federal ConriM.^ in 
TllliifX.ru liil[^. Throiiyli lIieHt: Iimihiiiih yiuj muy 
pet the benefit of their Jong^ c!c{M:riat'ico in 
Tl lustra ting^ Cartnnning^ Letter! n|i;. Poster 
TtcHifxninp^ aild Iflj’iildow Card Til n»t rating. 
You learn at homo in apara time. Earn wh!1u 
you Je-arn if you wibh. 



TEST YOUR TALENT— FREE 

Fill out the coupon below and get tlie Free 
Itmtk Rnad !■■ Rigger anti <U>r 

Pret* A'^nru Liiinal Art TuhL to inenKuri!' yiiiir 
ability. When you fill this out and return to 

n;n OUT ins^tnielorif will go 
«tvcr it uii:l glvt: ycni u fruiik 

opinion ati to your ability. 




scnocL of 

ILLVSTDATINC 

413S FhIctjiI Srh'ic-1* BUr., ^lin-ncarvlin, IHinn. 

I'lrniM* poidT^f- free trc'nfci“.t lloiid lo lth[:Rxr Tti ln p-h'' 
OiKcUirr wiLli '1‘m.E flii^rE- 



.A |^.r . t^mi|iHf.iun. . 



njrtfLKif; jjJcqsc moUfott fpplf^or 



Dn^ ^ Mvtkrni.'ancd In phrinc Ibir fiKlritl"v mlm 
iaiiiL. Qiir rio.Llva KiwAhtti inPiriKiuM ual'M you 14 
miitrr thrm quiylilyL riyhjm !!»■■ hani K^urj- 
■Jainp *i.plilnciJ <l«Airly. 

Olir In HbH Msur C wy 

pqo Ell ihr tnih Etbd IT |t«u dHi't tneir 
*nf iv^u frciH. feiuibor, 

The 41 h*— fti 

v'ld dinr b4IUdi4 .n^kv 
^ EHV Lp Prim -qivchlfj 
i ^7 H JQU ^EP- 

^^TtriPlhJ 3 ™ eni^r 

VlV MLn —a BW«t hined 

BAWAIIAH OIJITAA^Carrylnc 



pl>7 

Wiih 



BMP mntKflk |T4U 
hMTHbbldM ChbrdA 
•I 4 #x l■l■l■■ fiPU^lliV-, Mi'i 

4 iin Anikui. 



MiTC fcTOMCI ^rTArLnzIhTKctfir 
■ ■ 4 EaiF cirmi. Vt-g b«p# -ivf 
in rjin. A pw.irT-d tyi M rfn, MTi 



• Ad 

Florldl VUTfll— 
Vatu ft* tw H* 

jVd «TJrai>rHrpiAaii^ incrulM 
DTtfCFE 1 Tnnr ITahifts, V44lln, TIfI*, Tmaf fluhdP,. 'Uhal+L#,. 
CDLra&CliJ Huihi LEDlil^ 

FPR«T H PIW4MAH CQH«*ERV ATG RV aI 

-Plh f lp*fr BldtiT D«fl. E4fl i*tw¥H3A, M.T. 

r p 1 TO# l.' a ^fT Jb f_Aiu of Eb tf 

New ^PTt ■■ iTrabrr .^cJidB^ JJ^hi *■ If 




RAFFIC INSPECTOR 



EARN BIG MONEY — 

^ B. T. I. LI-uiidJ zurfb — 14 Lu -GS — IfiilCb 
■iHic] BJ Pfl iianR^r T»ffi-r InBpartDn- 

^Eaiiv PTBi-b rjtt'ciiCi'rn InviLaM. IbLcPt 
B jfini, nuEiliHir Brack era vr] 4rr TcmBiii 
I>f 4 ^r biiKf . |Mi^r hl|[h iiffirLAlA 

M^cw (4iii|jl'-ifM •A -our litMiiMcy'Jr 

nninf- in m inw Bi'fki. m vil 9 blip placB 
liVU HL uJar^' >ril fl m In pnr mnnih 

tau. t^tin nif-riic*. a> <i«Tii o* r«lwn<t 
luiliHi. ir||ilcw 4 kJ vMy.irLliailia. Fut 
inlnpit rTr.n in ilm Trfeiupnruurq] 
f k..|r Hair — itrnil. 



.Steady., 

ProAtable 
Work 

^■nndB>il B mlnn» TuFal ij lOItU Ut*. Tl. Ut. BoBbIb,, N.V. 




iifirt iiTv-j* *■! 
N*Lcj H 

4mi£* M iBHBFn «« 



YOUR WAY 

TofUCCEl^/ 

DONT CUM — LEMN TO ORIOIHJITEI 

lalr- 



cwh in>ir tr ChEATl! 0 

_l EhH T^l. E«n SULL1 UlllHP «U- 

4 m 1 u M !■■■ mil HK> UsMrAQtarn. AU Tm 






RAVE BLHTf 5 ^CHQOL. IN intedt* M-X drUHtnl, Dh4 



MECHANICAL DENTISTKV 



Earn big Mcr^ — Slaady Work 
FrE|!tHT iM'ir tur pnoeiKrRy. LiarEi 

Llibt miOiaTy-ait.klnd Oairrii^ |fi i 

Tm monttia In Uita LAROC5T, 
OLDEST, tnauniT UfltfV 

Id ^Ffiff Vote qr Ena InB 
Hl'in. Bid OcdkiiLd. FnacUcd] 
lYXiBiCg. ln.4lrldi.iil iHCHHOija. 

WpKa PUnv tar fPM oBuiAf’ P 
nlw TD4K ItHMX df MiCHHIICIU. DEIl 





TRICKS WITH ELECTRICJTy 




'klx.kCi -filt udi,; UshU ivbqy ttiU-d, amke Lnliun Wn. lunib, JdrE. 

rtlty— •Jllij'c' 

a.to frlEHliTip TiQvcJcVsi, aed.tliiG cion, i^k Tsa[:drifl'^ 
im' emi miil prartinki I>cvk H(W lii' ik um Etuntf 

■■ ■IL.KL 

Cdoipbill, CdPITornlB 



nia TltKatcL tnuL^cfaimLabb'A.'fli^r myrtlT 
'hla.tq fflEHliTip TiQvcJcl^ aektliiG 
n-rr 

Utlh L 10 yaFtJ A.C. EDHFMld I L.«L 
CUTTI NO a so HB M Et. 



-«Jl liT cltr'-trtjyL'tyl 
Ul 




1IK}% Improvomcwt Qiur»|aOil 

Wi build, alrrn^lhen fhc vocal □cyana.— not 

■ktfFrt On I*!— fcfit hr i!mri«.nMnlML(y ■mhil tlld 

fciinElAcklLy bOTKCt tlltttl tVfnHIf*. . ■ BWl PBEua^ 
It «jTTTEnOa in imcoTin liFiy ilneirtr WBpnklOf wn 

Tpi^CJlIll'f^ . , r 'Wm^fBWHldBrral ~fftlh 

wHY f'**' huBiH t^B Bclr* 7 «a vanl- n» lilw^ 



'v iF ** 

’ U -■ ■! a d --d b— r ■ — - ■ “"T ^ ~ — ~i. — 

Lw irnC Aftpi^ ubdar LI pMn anliii n* 

PERFECT voter IMttmnX, 

Hd. IU±bltlB AvAhi Chleag* 



J 



nr T 



>n 







POPULAR MECHANICS ADVERTISING SECrlON 



lU 




m FAMEa^^FOimiNL 

xRADIQ/ 

Don*t spend y«yr 33fe? sla^rni In dull. jntit Don't bo 

■QElA'&Hl TO 'n'ork Eor si men or t->0 n wwk. Let vi?v hh'n' C'!) 

mukeMOMi^V III KAPIO— THC t’itS I fcSi -tMOWJNU, I- SrT FIELD 
Dt« EARTH — irJsore opport unit Ley. ore mjny lor thi± ixnJuHl auicir 

JOBS LEADING TO SALARIES 

OF SSO A WEEK AND DPI 

JoLi. am Dcilftncr. TnBpcctur ucul T»tcr — as Radio Saleviian and La 
fwrvkkaatl IsiiiiultatLod^afk — as Curator or MUEiAgerol u BrinulL-uitins 
(Lurluiei — yy Mi'lricltiu DperaEor on. y Ship aw Alrpeanc, or Sound Keof nduc-* 
tloa OditT-y tor — HUNDREDS itl OPFGHTUMTJES far faD^l^tln|^^ 
^Vll-pAM Jobet 



Ten Weeks of Shop Training 

AT COTNE IN CHICAGO 



You aro trained in all branches ot 
Uadi* at CoyH'C — in 10 Bhort^ 
pleaaantweetea— by actual work 
DU actiial Radio, Talevislcn and 
Sound JUouirimenc. No useless 
theory. We give you the pFni> 
ticaL training you'll noed. 

All Practical 
Work at Coyne 

Coyne is NOT a Ccurespondeaioe 
Sebuul, We don't teacli you. from 
booltH, We train you on a great 
outlay of Iladio, Televisiijn and 
Bouisd equipmciit— -OD scores of 
modem Radio Rccoivci^^ huj^ 
Eroadcastm]^ equipment, ibe very 
latest TeleviBLOQ apparatus, Talk'^ 
in^ Picture and Sound Reurodui> 
tion equipment. Code equipment, 
etc, Ilou don't need udvooced 



education or previous eypertEnce. 
We i^ive you — tl4lit Ket e in tbe 
Coyne Shops— the actual prac- 
tice and esperieu-ce yoa'll nettd^, 

TELEVISION 

t* Now Hero 

Aad T£IX\''[SJOK is alri4-<Iy tHtef 
Uikt^LI Ih a iRin^ujid. lor THOUSANDS of 
TELEVISION EX FEKTS I Tlw ntJIQ w[w> 
IMIW Trt^vUlco. NOW mm have a mJ 
lutun in tbb yreat IKV <1^ in on 

the fr<:> 4 BA-li(toT' ai tbia a^nmsinc nn? 
flaOlt! jvn.Jii-r.iiajdtl Lcum TtilcFiaoD. at 
COTNE on tViK v«(r Law^t, aennHt Teht^ 
VlAltlQ «iqLpiiB«n,t. 

Talking Pictum 
A Great Fietil 

TaOdiir FicUima EUVl PbblliC Ail-^ 

dK#i aSm Bnl[hji DpiKn^ 

htnitiw tu UM Tt#ia*d Hidio mim. 

HciM] ii n. Ei'iut Dcw EcLd -ol Radio 
limt ]i*t Jiut aCatiml tu HTavi Pre- 
pBJC NOW for LhiCH manrvIcHla Ofi- 



F^Ulhltinl Ltam Radio Son bd «w1c 
Ht CofDt. nn Bcrual 'falklnAFicEurB 
guut JLiouiHl Hti^rodueiUin i^quipmcnt. 

COTNE 

l«3lTear«OU» 

Vou a-tiT Froe Emrlo^moni Help a* 
long u j?au ILtc-. And. J you need part' 
CaEnr- irotk wbi1« «t nchool (O 
sinyEiiyii 'wnU nJndly do oil wd am to Rst 
11 Rjf ymi if >iHl 1^11 iu tuiir Drob- 

DnuL Cctyiu- la yean lud] Cayon 
Inlninx u itvLOil — liru'VvD *-11 

doubt, i<iq r*Fi diid put yvciyLhini' ab- 
Ffun. JulT MnLL CDbipon iDT 
Rly Bdtil Ff» Bi>(pk, EnLll ba all Abowi 



Jaby ' yylyf Iny — oppurtualtin. Uail 
eflujKin iMiw! 



H. C LEWIS. Pt*.kl_«( 

Radio Pifisufi, Cofne Electrical Scbaol 
5«a S.PyubuSL,. |i<*Lai-3H,CUcaci]. II 
Dear Mr. IjcwIb: 

iiMld HM your RL^ Fray Radio Book and. 
all dstaiia oI your SsHmiii OUtir. 



H, C; L«v4«t Pr«*< 



iUdlB DMafea 



r^vadcU IBn 



Name. 



Coyne Electrical School 

50C S. PanHiia St.^ l>ept. CbloagOr lU, 



! A 

; Ctij/ ■'ifnJj 



TVAi'il torn iMJr ia i7ifT<Tr r»'’r.i iiirn^OA i^dFuTdr .l/K’Jjuai-TT 
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American School: 

D«pC, H44T Dm«l ud. ESlL^L,. 

S^mi IDE f dll Ditst^aEidJicii Che EULbaEdchEcfcedadd 
Ti?u witL help me win buuxbs. 



, , , .^ujldin j[ CoDtractor 
4 ^, . AulxHiiJQbLlt EnRinecr 
. .. . A,Dirdwiob|]e Rcpfljriiiui 
,rn-CirJ EraeiiMcr 

x^.^StructurBl Ed^Jneer 
,r„BuEinej;s pJan^Rcr 
..j Puldie AcetMidtant 

. . . A^fornita-nt and Auditing 

Bookkeeper 

.. iDnltsfpau aiwl DeBlicPEf 
rr^KleciricaL Engineer 
. L . ElecLTiC' Linht A PpTiier 
.p.t^nerak R^Uicafum 
. VoctCiuridJ Guidanjod 



N-BlPE.ih. ■■ll 4 i 4 -.|i + + ..|iTi|||« 
Add.n«a 4 . 444 4 4 444 . . 4 444 . . 






I 4 .inesg [-B.W 



jwver 

4 .]k 1 achlrfH SlbM PracticB 
4.Met:L)ieiiipal Enjclm-r 
. , Shpp SwiMTiaiendeiiL 
. .EpTjdDvment Mjnag-eif 

4 . SltGDI En^inAET 

.rFoTEPiansnip 

..Saiiltar/ ^genwr 

, .Surveyor Mappfn j) 

, ,Telc!iwuni_e En BjBMf 

' . Etijiinejrr 

Gradu^e 

. nrelcRt IpadiQ 
.4. Undecided 






You Want to Earn Big Money! 

Aivd Twi will Dot b« nlirfled unEeei Tdu e«ni iteBclT pnK 
moiiqiD. Bat are >y»i prepared ^or the lob nlicad ci[ ;yop^ 
Do Toil measure up tdthE elondard that insuree soocess? 
Fiorra mpn rtvpofisibla pc«itidPa]'alrLrfr>n<lcducttidfi la 
neeseaaeTy. Tc wrlle p sensible bniuiess letter, to prerpLare 
nKinuiijeat Id A|:'itre' cdst end td com-putd iDcereet, you 
mitctliHVd a cert nip amopnC-nf pnepa.raCioit, AH Cilia you 
must 1)4 able td do belure y pu Will earn prcrbPtLoPk 
Many bualiic«9 houBcshlre iw in«iwhr««^[>rral kin^w- 
[edffE is ihot equal lo a bicb xbop] dpunci why? Because 
btK bu^ne^a reCuaea io burden it»lf wJcIi men who are 
barredt roiD p lonLottoni bylbelack of etementary educntiDiiL 

Can Yvn QualiEj br a Better Puitioii 

'We )uTE A plan wberehr ymi ran, ^ ctiTH- 

pL(A4 but slmplillEd. bipb echouJ Cinirse in Iwu yearS). Rivina 

S ou all the BsaeatifliB ttiPt ionn the fouiulstiwi of practreal 
lulneia. It VrilL Jirrparfe ycu LO' bold TOur own where 
ei?inEKtitipTi ia ki^n Btid Inp. Dp ret doubt your oblll- 
tyi.but make up your mind to lE and you will sdou bave 
the rt^mtementa Ibnt wilt biloff you auocesa acid big 
money, YOUCAJJ DO IT- 

Let ra abnw ypiq hijfw to get on the load to auertD. 
It will oat coat von a. einRie worklriR hour. Write today. 
It camta you noUupft but a Btanip. 

AtneHcau School 

I>«pC, H-MT Dn;x*l Ase, end SSch 5 d, ChiuRO 



irlifn loi'ifinr) jiVrrae lufutioai /’npuf-nr 3 fei.^iPiiii -4 



I ELECTRICAL 
ENGINEERING 

Complete Course In One Year 

A COMCrSE, COiilCrrefaeiliive counie m ElecCixal En- 
ClikHtiiig EO umiBrc ambkloui vouha matt of limited 
(itne fi'f Pfw (sppnnpnlEEfS h Eht CK'ili'IcaL |irM. 
i4' years' expedence assures yc>y moximam training 
ia muiimurzi lime. 

Theory a nit Praetloe Combined 

Theory ainiJ Prlclice aoi dCeely inlemtnien in class* 
Fvmns bS:| rnbnrntncy, htaihetnHljfj), E-lo^iitOrinii: 
Diawinj:; and lutensvie Ehnp IVnrk. Students tea* 
tirucE notwa. Ipitatl i:ritine and lest elacLrical 
mnfhippry, rirepToof duimitOFLes, dinlns h*J|^ 
laboraLiiries and diops^ 

pree«re Now 

BIIfs pen hnid rotponslHo l«liTiie).] Bnd «*ecu(aw 
positiceii* Catalog no reiiueiL 

D I ICC ELECTRICAL 

SCHOOL 

119 Tahoms An** Wailslnptai^ D.C^ 




EARN MONEY 

AT HOME 



you COP iTuate to SSQ weekly ia apnee 
or Foil time at hame colrrriiki pbotDfpnph'S, 
No- eai^:rjre)cc nycileil- bto ■naovanniriy, 'Wo 
iiutruct you by oiir new simple Phato-Cnioe 
pturesa and supply yoil with lYrite 

for particulWr »nd Bool? to-day,. 

TbC IRVING-VANCtt COMPAWV LW. 

BuiUllDR, Toronto. Con. 




STUDY AT HOME 

ua ud pofaUo £fa. ni Inrliun'rin 



I nri iiii i h-a- 

Lku m 

•BhDdd to *Mjwn Arnimmitr 



pafaUo 
iCBrt. LiT-uin 



LaSalia Ea.eniajD#l IfHivwrsItT. akra-L <Ptifaca|p 

Ifclinrrirt'i I Wtlin ainlnaw fninliH bqlttmtaMi 



n 1^ 






lOOO's 



WE.TKX 



UiB- Ebjiious hnmn-miidy PmntiT fnii 
tm^ED hou vii [let more eqsa, riu. r.^ 
Tillu, aviind hMSOd. htarlMHrH a^ed i,. 
BUCMWiPI Fnidtry rslnerr the weelj 
□Ter. FH.F:R tiemk tells all a'^iqt 
CoilKh l^_rlte today Cor reur Exm 
5PPT- PfiultFT IneilEva#* 

P"pt-ail-R, IViehlnriDji. Dl Cr 




1 BARN WAI CHMAKINtj i^n FN GR AVING 



BY BUR PRDFIT-SlMRtHG PIJIN 

OUR GRADUATES SUCCEED 

□ u £d ai# 2^3 ^AiAibii alKtad b. a ••wrr p^aU — urn 4 b- 
li^ aivT I.VinM I ^Ma. AMT^ar m ff ip .* ^ h am lL 4 . 4 Cj^|H 
dciL f*v. lAj B nl|hi cIimv Cdl n- UUOif.- 

Chteata Sehem *1 WaUlmMIUl^i:. Ihri- MW. 155 B. Cliifc a .4 Qti^ 





n-aHre mrSfi-hf During- spara a>" 

I umii-B.u ■j-ui-inl HhE DfjnTV 1 t=irDDHV 

iiip. ih.m> 



Dart. 13 », 



j 4*4 ^«nl ^ladlculfen. 

AwrRiUN scnddL apPHOTaSRAFIfT 
HPl Mlehtcwiamiua ‘CB 
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lU at Hmne 






TALKING MOVIES 



,ih»n Mi\f nUiir 



■talp 

Opcratlnl 

ilBillD'atenif'Mil 
mI'I|>k !:«! Ill# WirhbJ 

DJitl pet jiHiiid 

I iu)- nLiu CKiuriMP^ 
rrrri:i iMifuliJiijrlhr 
abu:c htivE. 



:^rian> 4 ] ui c art »rr< I p- 
JllH I 1 UU 17 X. H. 
J. HJCII WI)I» Ha tl/KKi 
a >iciir. fiifii4]n]e 
Hull*- Of. HllKlI lU 

tTi. tIUU u WKk . 



P[D7>lt>F tro.lU'EiJ 
tuiUi-t^ificlDiuUy Cnr 
jii^ n^'liHE U|f VI 
H^ODo D. yoj. 



Al»«ralt 

Raalo 

A V- UiMi a la n H 1 I I riR' 
mt'ri' ■n(*<l iinpifl 

tnilrrttl Itudha DiEU. 
4r7riEriil.ard eeq- 

pna-rtniinmfh il:|t- 

u f^rn'lw -Uiini" 
DilMlioai corn S] .ai!i> 

til ii jicap. 



I F you •» i3in*ijisficd willi juilt prewat jobi, ifirtHi 

are alnifulmi^ Eb rut ^at]i liU|i> M luv 

liTiHipcct of anycJiLDi; better tlio.lL n. Kldnny |>a^ 
cnvr;lf^ii:~r|L[i t(n; (-imiioiL KlJliV. Cet hiy biic 
rliKE Lixik OD tlu DpiKirtunitii'i in Reaii 

Jiow yi'm LHiL Irani itl Jicinie in a u^ vpujL' 

LiiDC tc be ± rtoiibo tZiperL — ulkot Sfuwf jebx my 
ftri'LiLiiaitH liDhT bcED E^HLiitS — teoL juba akitb irnE 
EutlLT-Dd. 

Itfluj n*tn, ExpKitt Ht.%* ttn t« tIM i Wt 4 k 

III abimt t«i yeord the Ibado iDilitatry Jitu ni'ntii'ni 
(riMii til buiiiitnn.iH uE inillariiira itf dialLiic^ 

fli'-nr jnbjA hfirt btSii cti'flU'iJf IblA *!ifi»Tii‘th, 

oni] thniuuiLdd tnora 'O'ilL be rtcotciil by its eontiDural 
ilt'vrti^priiL'jit., Mhiii' biefi ninj yimaig liiriMi "ilb ibi 
TiKlit trainiiiFt — the bind troinLiix I itLve you id the- 
Ni K. X. cnuThE — liavu uteii^Kd into lladiiMiL twu anJ 
tXirtici tlmiu iXifit fprnujt' jbubiiE'iiv., 

Q«t fii*iid;r Wetr '•ivta Llk4 ¥!<«■• 

SruiuLraali oc BubiHia ndc- e nit inter k, optrotprEr 
ntoth'ih tiLHaiiLELTia, orul pny up lia tn.WCl ^ J-rar. 
MoTLiiJaeturejAirfiQtJ.iLit«l|)i' ncnpliky tcaleri, LnjpcctarEr 
fiirtnii^ni EEiGianT», Hcrvice idldi biiyert<i fur jubh 
piyinit nip 1 « $IL,IKH.) 11. yi'Lir, Xt.arliri Opieratera raiL 
t]iLp*i niJrijr ]iEe, BCG the ‘U'crbiL, p.ilh. bi>on.l ani] 
five', ADil itet rikhI jHiy bttfLibtd. Dmltra anil iolibcra 
rtnpliiy Dcnici: mett, Do 1 »incDi buytTBi biabHncru,. 
Atmi I’Hty ii ]3 111 J|On a 'Kevh My biKiL ttlS you olKiub 
tbeaeaud maoy tA\va IdodiaDr io'lcrtBtinG limiLLi iuhti. 



K^ar Blahe If, ill, ilf ■ W*«k Extr* 

In Spalfe Tin* AUnMC it-DolF 

l lie Jny ymu eumEl iritJi mti I ammI j-ou tnotcriiil 
irliLcb yrvii hlirint<.l lufutcv ijuieUy Eu-f d^riit -H 
Ciitnliiuu ill iQuab every nGiEbbiiirlirKH^r |’nt siaK^tLine 
molLf-.y. Thrrii4(^||i;i(j(. yeqr niMirtc ] seiiiLytWi apioipia- 
tiiiu -iKn MJvLeinK 'popular ntDljev of WtsE I liii't' yo'j. 
tbo pliLiu iiiicL InUciiH fli*i liave lunde SSDE> tu JIE.CtlO 
a yeor for X. 11. 1. lueu Ln tlieir * 1 Hire tirat. bEy 
eoUMii |a fapigu,* a« Ibo Suil/tie tbat pays for itjelE. 

Taiklai Mario, Trlndilam Arnralt HohIId 
H« nt]r-B4«h A«W«at 

RriMJil miPlnfl Id TDLVIra Moykn. Tel^v-Hli'm arjl 
nmiie Tvlev^liiti GiLNriHJiitDips ELEiillP''a u*jit bi ArUtliiti. 

terrlcliv bmI MerrliBCHlLiLnE lieta. lEhidduiclne. 'Coni' 
oufelii] Dod flhip l^ll'ina art; IntludFd. ■ tLi" >k> butp 
L li^ X'. It I. r:iD ualD yiiu HAilKlbeturlly that I '^lll wctri 
!□ wntlnc lo rtliiml eTtry -penny i>r yi'JiJP tulthio 1C yoU. 
arc ni>t KitlBlIral with Eny Lcaaun aiMl IhHLhuetkm Eervl» 

M'PBC* n»®M nux fr^ ^ 

ifj, it'tS.PLPTfc^ 



flttyriUJ-KiLiy lfii_^_ 

oLI cmlilrtitt) iiC til* fJDlDht atawa 
□ ud CDDBda uvrj- li .yeim -i.ild, 
Ir letlAyoiiwIiene Hadlo'aBond. 

Hibw yrtL-wbac (iny ripy. ifll* 
you. aliiiiEl niy diaiini, w1i*.i , 
pUiEnn-liotuTT taken It Mr J 
i-kilnif aaiit moyiaiE- i-'lDit o-ul 
what Uadlv i>IItnf >ain wttTi- /-I 
put the kllEtitDit oHlfatHio, £. 
ACT E30™c Jq 



Talklnf 

KotIcC 

Aa iDvmtLoi] edpO* 
ptinltilr by Itodlri. 
Hotpli*^ cnaiiy ‘Tell 
titklbed ItudJn omd 
Ibf irihn tiayiim 
to iitllUa -reek. 



Am-ii-r hJixnaitaf nir T~rmAbJv; X.^N'rij3Ljq 
In n.Lid ID 5 eu 5 diiX J''rK' 

Art rMir i-itnl riwilt* la cubllth'iD ua »y blE Crte bva 
■'Hlcb If eranbi IP L-LmlHi." Ui*i Aerrii* XlabiuJ on U. C_ 
A. C-. Qtiil Uattdry Dpcmteii PEtu. UiiLv my uuiUata 

cciuH hftVE thlB b<Hih bi 

tlM- iiAM. CSow iradrrf 

bul^ kill] i-wriJlatLionA 
111 pnarilbtaaiR PKepUnit. 

III B illiijLiJTadDrmufne<iti|jc- 

■ imln. porir AuiUn Binl 

■ir— ■ — illfl HadUi trr^Ueiiey am- 

■Ib‘ , ^ Bin pllflcatlim and -I'lfaer 

■jlftl ifuLr ■ |.m|.n vital mevIpc Inlhmm- 

■IE' " I ll'l UdP afnuLylEitd iD IX. 

Wm| p.i:-'*’*'*^ lEl-l d«B [mifyp!f hr iiviJl- 

fjiXlAa lilt tlWC-'UIMOat rl4tlt, 



AE.SHITH PruEdanl V ^ 

Hatlaflil Ridk PntlitUEik Olft BJP “ 

WikhinqtBn, b, t, ^ 

near M r. $mlu i 1 Tra*it Mi Hiiti adynDtipe nt yi'inr 
F|WlaL Oltar. Bead me ynor trik btinix, - TTUuhiH 
^niyiitliiii Iti ill Cii A.O- “tnl Ba.itery aJcta 'aml Kleb 
RtWBTdl III RDdiP." X uiidijratmid cDLr m|uW[ 
dv** Diit btiLixBte Djc. 



TiIbtIaIb'B 

^lE 'ConiEDif Held 
df nnny urW Ob- 
P^LiiaLtlM )x POT- 
tpul liy my cporiXi 



AJilrat, 



THIS COUf»OM \SCQ0(ipr 



IFUiftt iprifiiqj I4 iduchfisura jirrrrn* itifinCibit i'optiUtr jfirJ^raTtiF-a 



ux 



POPULAR MECifAniC^ ADVERTISING SECTION 




Trn-itPiiijsin \’ni:3. tluit 1 bail p. fcff Twr jind ifit 

could bardly wait iiir me. Y-du uliouFd bavc skd Trbtn 1 IciU. 
ber tlri litna lud Siv-m init 4 iiicttiiK lia BkiHcy. 

" 'il'i VMHltirluli^ ah* saJil, ■’jual »o*derfiJ^] iHcn* -pw can 
Iiay E*ru* ol lhi:« dIJI& thad infs bc-cn worryioB' iij And tven 
put A Unle in tbt Hnk c*th 

'Rrninnb(f th4 uicht ws gjtv ibat. couivm ami di>- 
cirted ta lak* up an 1. C- 3- pnujv^ It mnilf' a unr m-tn of 
you., Ihi1>. We CErLLinty ofe a lat ta tlu- laLcmaliuciaJ. Cum:- 
bjwipileaLO SdiWli*' " 

PntT DtyiDt jput .An ^u Lluan e^lniy to tot 1 imLlI uJiryT 
Arb Itiu ^blDf tb UalLi tLiuf liaLUiil ibllLtr ±JI JSiUt llfr] Or urS 
tOH nornK t* ihcfcd la s If kit wit? ' 

rion'i In biMthEF firebJMU hiiur diil lurotti yriu Hr4 cui. 'taliai. 

Ikn ]. C fJP iln Jifp- It >lwpa"L riHt yrji t- r+Winj <,T gtiM- 

jtilE T"u la any w«r ta aik for Full iwrllnlBEiv toil thut oiUi dmplo 

ilLLlb btA SEAy lib tllp Imiiu iiF rliMjifjiik^ }uiir ■rrCArn llfp- 



INTEFN ATIDNAL Chfl F EfiPD Fd □ EN CE SCHdOlS 



'^7b« Ef’irfroPHil li'nJrnpiftfy'' Bn* MIS-C, SHryiaatoTT, Pe-nqiPr 
t^'llhout COIL or obllRiililoni ptcaiu R7<d me n ccco nf inq- tinkkrt, 
"Whb WIni snd. Why,''' mil SuJL jynlEufLn. btHon ilu juUkI 

IwfWff ■■IlkH ] luiiil imrlad X ; 

PHDIJSTItlAL CdUJtaEa 
□ y#*»Ti1e 

g j'1ii.uililiij DJfCmii Fkidlic 

13uiuc D VujLilALkai 

n kKp b I Jlilffcfh W^lvr 

ElceLri r 
LiCivU EnfvirEwcr 
□ Kan'^^riX *^4 MHn>lEiC 
n E4l’rUftu4bHi 
□ tL 7L. Loc-anmllvp^ 
n H. ]L I 

□ R. It. i3rhle^ bLjiJ Ruibianf T^irrtnD 

E AirBrkkn H '-J 

EtIjhvHy Ksfinivrini 

E *Dikal_ iiilnv Ed^ih-tt 

NThhOllLtllM D ItoJvTTUBLcr 

□ ■Fr*i;llii W i^iipL 



TEDHMi^L AH\> 

n ArchK^c^ 

n ArrhjlK^ajmi DndHauma 
f I hiilldini I Cl bLnuLlxps 

n Vfvnl Hmworkl>f 
n CuliCnrtDi* bIvJ Bull'ljtr 
Q Rcrurl'anJ DraFliiiiLu 

□ 9;3*ci;rh> Wirim 

n EZvcerini EofiMK' 

Ll H^B^Erici Lirhfclai; 

□ V^riNiJte iOA^qrWi ^riiL Cnun 

B Reoulbi^ Bliup BIWflvifiLfl 
Trimnpk Ij a fiaw 
[jTrJpphnrm WrtL; 
n Kncln##f 

O AlDcLuiRll. 

r 1 ^lB^ktaaTt Q T^Hblnukvr 
□ iMa-Kifrnmifctpr 

3 Pi|icilv.i<t _ □ TxULuLib. 
BridEn r'liai iiPi ii 

n hruln BmT huiUlnif P«nmkn 
□ rhu F-hIm □ f>\^ i'indjiK4 
f1 AtoAujcl Enfiaa 

BUSIHE-BK 

□ Iliillll4M ^iUWmvsi. 
n CQibb MujutMIjV- 
O [niluinruJ ?ujiu|iirwnL 
□ Pff«*>liU>l4 >1-lirtWf>w4- 

E TnlTln 3JuB4i|tiiiii^l 
Aornununrr nniL 



S 'C’OLLvii M ■.liU^M'CLirlXi^ 
1 ^'iK^n. 3dj 



iiufstcLuriivK 

n J‘'rulil ^pnnrLiii 

□ IWirr KAr^of C JMk 
Q ^jariiH EiiEiamr 

tRAININQ CDVnSEa 

Ulll|l|nh|l. Cm > HMUarbBTK* 

□ L^lI'^Iu Stia» Cirri'4, C HLcni 
Q Rianivnii^lv uiL T^iiinc 



C. J*. Aj Hjn#dhinfl 
O Soukhocpistf 

C] KacnKiirLU 'Wrir'k Q Rpaua^ 
LI ^iWiiini*nL □* t’nPwL 
D^^l'TmuroM* □ 
CWhDpnprr Dn-s>riilii^ 

AbJim 



B Civil <UcE*pjD« 
hLmj] Cunr 
□ iCi^|lv.«.]r >i«||. lUrk 
□ Ce*dq IftrbujI flubMCva 

B lliib BkhufJ EfWldccLa 
CaX\rv" rrp^n.LBr:i> 

□I pIliipEniMnE 

D ChrlvCihiW 
QlaiiuiLHir LibImt 

TiJIM Afi. 

At;FyhTlil>MUJIIIBIIIUIII^II.-ill-.d it i 

cmr , stLid 

fkrurflElwii -Ill- •■, 

JJ piM ruMp dH PdNcJ-i, linit dAdJ* coNpCn la £&r InTii'nAFljjiidr C-if- 

r^pni^iH^ fckpiplf ClnadLaitj JiIIrI^iJj ATMirAidj- 



Play *JAZZ the 

i ^ Saxophone 




BeccottA a inubltls.'niKi.eiiLiclcljBiiaiAatiHiiid 
.SVflrxiToie. ijeam by plaiyin? rsnf niueic — 
in.'stcEid oE tcreKimti"ST*fsie(*.'' fuVIL uwyn. 
bSi'iion^ U'O icjiriS pnpiilnj pcrsun in yoiLT 
■'hnt." Out easy iz]dlii¥]l is n y*M*lrt.Uirtii. 
NathiiiE e3s* JIh* It fi'jF thcuouEbrj™ and 
yiii|>jitl'ly. Sti-oLiTiph tHat youru and <>ld 1iiia 
ft 0*07 w EOiy -pilli *m»TJn.fr ohLIL Nn -ItI -Ij 
iiii'Tlr''— IxiibaritiaEwtiii leunisJ iLukUr tiswt 
til yuikTeiwn liiifiiS, 

FREE BOaK. and 0*ni«nTtr«tlpn Lviian 

hF'rrUila'CKindcTlIaLninTlouUiptiiiHuultr. EImWI 

kir tlLetu CudiT btifiin- ciipici. nre nbBiate.1. 
You'll Iw utoutrfod. liT tliM (>Mdr, mpldi wivty 
^Miint n. vfTltaUfi EikitMl u'l JFoUr fbVoClH 
fmtmiiKat. 

ULS. SCHOOL OF MUSIC " 



Put Professional SNAP into i] 0 «r 



n II kl e I U C waytn nU. iwA-nr^aai^ 

Unli V I n MEcDtlili, ^bea lE Ji «mf » 
J±3 iiiiia dmre ccrrecilyi Enuadrullr. krhniralL'r. 
by civil lEEnirV^Hly nnr ^IcnlsSc inCf liWA - - XivE 
plinr-iTiicriT'ti— -to IC EUf IriKDll nijy 

jl.VE lor camplrtc eurinri- '5 Hiy iiliL Hmey 
tnckit rise iiriiaScTL Fru Jtumlu lOuire wiili 
ErtiiEE. Milk X Eer -rwiK dniEEd, 

Q KaLlEiiiin □ Tuan □ 'Tap and -Ctive 

DANCEOGSAFtf DANCE ART, Iqc. 

jfS Sutter St-, 5a.a Fnacitccij CaIiL 





Work a-t COTtaC 

Fractlcftl Shcyp WotR. Avss^e 

r lliM0tvri-™iTat»lrd:ci'CTjUrSiil2'wetlfS,FrHW 

ELECTRICAL RErBiaBRATIOR COUr« 
IT^ih foiinoD DCWi Fnw Hmplo^iDei* 359 -™™- «n»w- 
"fliy to/ [S3« fHEE z;L4iCTn5<7Ai.iK>OE:, 

"CPTRE ELECTRICAI. KHDOL* 

Kwkh PjidbM 9tnri • - - CWcii^ iHlnaJi 



jjUIIV 

JiAIKINU KCiuhtih 





me WRITERS 

i?nn'» fniT la i-«ad'" jan^ |l|^eiJ'f*™iiiifji 
u/* Tdlltra f.^ctivFwx. Roiiia nnio /^einin^p"' 
on xxpfujiuiFsrXj. fn*trttcfrp* 6 iw-k .SEAIT 

FRt-E on turiit^fj itMiv rnaii 

f 0 nr-p«vn« for free « jramcnati'cn- r*' 

niter eompiff* ai-ranseMinier irnif *■- 

c arwt:apjittfAlMt s'ciarantMirrj’ npprvU'eiJ', 

F. K. Newunn Inwafe^ IF'I Ekpid'aiy, Nev liil 






SXHT FREE ltaO»ll«AUM to W\ 

Hiail iTj ■ mH fcwrfk*EflC ^ W R i 



BECOME A LIGHTNING 

W TRICK CARtOOWIST J 



I i-i Mi Tap ' F^n^dnc FrnEr*-* B Tiicfc Jh«v- 

IniP witi Jnilrartjrtl. C>ll»l«** JupplUlT^ 



U.^LLlA AB'i aJiltVlClt, IH.M-l.thllli™il.W«. 





Wim(lnrtnti]iiw4»yl«tiidfl*ii yii*ir h*prt; 

£E*i|j%rt. Rte lenivr(neim«it In Uvrn* h'^irj. P* ulsiim. 
•uUlniPRIt. ■ffrtM C-J- OitDont Kept. SL 



B&. Loidb. Ivlo. 









PCH»ULAk MECHANICS ADVERTISING SECTION 



1-IA 



^uld YOU Gamble 3^ 




like Mine? 



By CHARLES ATLaS 



TJiiJifrT c/ rilif; 

"VtH IL'wJlT# JJJWJ Jjrrriiipfit Jf r:,- 

Tlif niii:t yfvii ran I'M* by [iirTi-uti- iri t u 

Btunipl I'lic ih 3 iI>i aril |iU ] <"iT b 

yi-iu']l win u :iiiiHJiinres-L U 'Uy "il iTtincn'J'.iifj 
iiiu-i. iiiari.iiiv.-rr. yiuniTryrf.-lvn.-^rcft' [DDilr iiiy Limly 
-M yi'U WW It tUT^. tr h:yi ijjvrit li±iiM“ipii'ii', I.T 'ttrr- 
ruL IimJIii* ri> Illy hUMimLi kI pupiLl. 1 j« 310 
]‘iii.A y. wjthJii T iLiyy ihal li mm J'Ii ihe- 
Kuiip- h ■ \CiE'l ■^S.lll I |ir ■Mrn.iii fur 
my Kb«- Buuli, 



C]URlJi.lTUS 

ll* Ti Tidip 






H OW does yo«r body atacJ: up 
against miud? WiJ] you Klifa 
mt a chance lo PROVE that 
my mcthi3d, £^mam/c- rejiajbrtu will 
do for yiTU what it has done foF nu? 
and httndToda of my pupils? 

I'm so sure of what DynAtnic-T^i^i- 
^■□Tif^ajndothBt I can make you an Offer 
which other Physical Instructors don’t 
Dare to make-, t aercc to ahow you 
deSnitc TciuJts in 7 days, to give you 
conclusive PROOF wifh/n a wtcl: 
that 1 c«n transform youi too, into 
Ihia MEW MaM of mig'hty energy and 
screncth, 

I used to weigii only 47 rcXinds. 
I was aiek mo[te than hatf the timCr 
Then Idiscovifed .Dy n-am-ic- T’ertsfon ■ 
This system changed me from, a weak- 
ling into tlie man who was Reclaimed 



in two intcrnationnl eonUata as “ The World's ^ 

Moat Perfectly Pevetqped man.” ^ ATLAS 

My Dyriaiwje-7’on-5/orT method worka hand /■ Dept. S-Y, 
in hand WITH Nature. Thcre'a nothing / J 3 3 e a * r 
jsftllicia] about itj no piELsi special fooda, or ^ Twk 

any trieky apparatus thut may strain ^ i*,(.iitiLi«p™ofthnL 
your heart and other vjtaL organs. * yunj- *yneni Dr- 

A -TeniLbn mil 

"EvetlistingHislttiS Slieiglii"— FREE y 

L« ..U .11 .b», it in my * ‘m™- 

frer book. You can »m □ - --- > fres haat -►EvetUiUint 



bbdy like iTi! ik^.^ n!:y huji- 
dmln iiFyupilB Hbv^ 

— by nikiiij coly a. 
Ttanij.' to nmil the ceHj, .j 
pon for Jtiy /re* booil; [ i. 
FLU ir llw cbupbri .jEh 
ligfit t\fitr aaU rend 
Lt to me penaDBlLj;i. 

C H A H t. 

ATLAS. DrptJ.1 
13;; EA4t 23 ti 3 St. 

New Yorli. City, 






H^plib and Sue-jLB.ib."' 

t4a[ne 

i;P1i:i,i* iAt Of writ* pLalaly) 



Addrcji- 



t vf ijf - 

it-, ^ w 'Jw St^LCr. rry..-.-.-V...l.*J.J.iJ 

ly. - -- t ^ ivirCi Ai cu|. 



ITJifill irri/mu (■□■ fr-riciriTfscri.t pZfVrsc iHrrefioa fojuddr .l/ccfertilfes 




POPULAR MECHANICS ADVEHTISINQ SECTION 



ICA 



Come to loi Angeles ! 

4 full courjcs 

of pri& of single 

course 

fifltiff' Tnonny by en- 
roinjnj- in Pfatlonal 
^4MFj for ifnf Ee fui- 
tian ieot tso nciiii itlfri- 

Ihn ftiar 

F4qd^O| f Fti'e--- 

w-l'j-i'ojq-tq ptc-- 

H courp^F- Fciiif 4mimi 

f^>r prir^ 

RADIO-ELECTRICITY 

THE VISION *TALKI NO PICTURES 
and BROADCASTINO 




A taiEblD citTwr VrvIcmecrlflltTiHismn' Copay HT«niltuJU(>ni. 
Kitw, Clip tlia ilhHL clmp iFi hliiiHir}, AWr^nuJ olTfre bomiihiLA 

Inlniiiir In llMiki. £JK(ri!jitr. Tp|pvlwliin-Ta|iliiK I'lrCipw 
null l$rnDdua[lik|t aUaMlulp lulUrm Fpc fur nt^c.TurU'. 'CH'licn. 
FTiiL Hrrill ac A'qcuHim!, UiMd ruup fuJI mill uAllmlcoii 
uF [Hliilhij; vlll be ulveiv. ClliailliiK F<il|: tV 
auall'^ For E’ood. cVe tmln pou m 

fmr sl|r pa^ croJM; a^aM jou a lira 
irhcilKYHliip »Tid brip yi.iU Ci> NtC- a Ji^ 

Ibat 'Kill j4art irmi □□ Ue moo Co (flO 
¥AY and luilr^ndraicft for I'hc rut of 
VTiiir ||T^, ]iiijlvli| Italy prari.lra] lu- 
Htniptlooi. iCtclii JfUVh', ttmIIe JiIq- ara 
olmoat ImpriwiUo 'tn 'Ian]'' tq' Iba 'uo- 
EHlnad iiiAJi, viiu EAB gti rViiTiiiCtu tiir 
lilt Jn-irilnC Cu''11mo Fm aviir i>mrrni. TliM 
la a llinltH cir-ET^ liut ifiki minrairt >'ciiiVi 
Csme tB lAH AiapAlFi, Uic na'bef of mrllQ 
iml (ilamlalEy - dbiI wtiatu- clif' Jtr-rat 
Thliyii iBbunrtJ.nf^i nm 
b.'uiHjrEiIli or trnlnEd 
Bound «ulEMirrn and PiMthaaloa nre aa> 
pl^i'iyail Tu Lal^lH^I niacuri^ ^cuillna. 

Ttuii|K*.iiife ol tlnillnra uiv-pi|jii;|l ll» fi^if 
Cnlnlnc niidpcDEiit, bj ^atJounL for 
jou to wiirl: -Tin. 

Lar^cit »nd Olderi 
Tradt Sch'cyal in W«t 

Far SI yMH .V^FfannE hu awMiAirulCy 
iraLut^l mtfii liy iihtwClF*t hIuioi n»oCiiiHlH, 

I'rEThiur mlucatMin uuDroEtBarr. ^luir 
'UiBD UA^OKl eradunuB. 

Railroad fent All-owed to L. Ay 

Fnr a ]lnil4«4 tfiiM ira irt]l aH'-yw coacii 
laHEoad. ton 'tn lAd AEt^r-Ira Crum any 
riiilric In clan Ijiiliar) flcjiin. Thb H 
Qiriitftcit Fnim CuIUuIl LUp Irlp cotftu 

yxiii DtitldJic. 

FREE EJ 4 j 4 PLO¥MEKT SERVICE 

Apabr %loia ]|.4^ Erlijl^ 04 E^hivil. li'4 
bdir^'N EEta lolftu pn^ lIvtuE Experaeu 
Trmic lEDmlDti. Cfur unJIcaL'M mpiBy- 
r-T^ni urriEf wUI lirip ynu. cat a JnS 
HlCrr J.-HII1 Khniliftifp. Vrur dallHbcFilL 
cnuDtliE «[ tmlulrc oi>d you aru q.imlU]Btl. 

NATIONAL 

RADIO « ELECTRICAL SCHOOL 

Im^iiding Tfliivision^ Talking Picturu A Oi'Cyadcaitihg 
Dept. 94-E, 4006 $. Figucroe, Lci AngeTai, Caf. 
I luiAlL THIS COUPON fOR l1iE£ DETAILS 

I T^iIh en^HiTi tlllJ hiElEbE yiOij nl|h bU;, Fr^v IFailEjIni)' biHik IF IniU | 
ari.' In'lETCtrtfd. It al-vm IPII drtalla or the- -I b4< eii-anca — rmne. ■ 
[ dKtrlEDl. tdnlMit'n-tDlktnc pdnuru and b toad curt I oc: bIiu I 
■ datulli nboul rbUruDil ran bfrer. | 

P .VtrlBf ,, , , I 

I A rflCrf-EF ■■■■y...iiiy.B..iiiiyyy___aiiiyy___yi.iiyy__y_.... | 

L T'^-ri, .ijrnF' ! 



K'Hcn U'HMlttf tai-MMcIt ri»jufi?r;T .Vei-firJItlc-* t 



Ai»ifrli:a,i| cew 

«nC<ii — where 




EiiCiRicnr 




TELEVISION 

The BfVME iprJAj bIiL 4 I 

rivreeA'i^ 

■nATeilBC dLa 

Klilkppul Jjfer««*np la lhi| 

liili-InrfllC W||b, 




TAUlWe PlCtUREB 



Ibrn'r^i rqpirr^ fv 
POTH Utf-dpiJ. hllK-Bfel- 
iFiirmi TMO prtd^rrtd 1 a 
.riulnfe bj >4 EteKTH. 




GOOD POSITIONS 




WelHialiHipTMirtoiUtlw UK- jjalneil 
fiifiL. Lii i.iln iiisDiiEioiiiHllJiEi.nl>- 
arm or «1.9Da io I^.Cim n yipif. 
lIvlnE oftiiL Ineliideil. Prevloiii 
aiyadcmnv uru-rad uniMiHiMarv’. 
fiDUoniil Kiaidiiyai^ii4l -3ei~vlr4 
FRF.B. at citf^ Dhniie-. 

1 ^'tIe«i na.-nie dehI adtlnm In rrmr. 
Etn, ehecli piMltliin hii -ifhl.-li 
yi-m'ra Ipii^aDaLn] a>HJ mill (o- 
day fbf- FICHJI iitayki 
n Ukueyf n AijJlMH 

FJ £1 CbW UliinMT 

iluipr £] EEun. 

£] .icaml 

£ ) DIradir FjClildCan-k 

UWli HOTEL TNAlNtHG UHDDLS 
WaaEti EP>J*i HFwhirtEtoH, P. C. 




li'e DrmL yoii th Is UdtDD^a Vnta-t 
-iFLllirCmatMt C-niiriMi'i.ifi iiKiTiircliib 
(n (T l.lIT«H. Get !□ bODlHSI Ijco- 
ymoiiKr tgulakly, Rtividy i#cirk:trnJ 
lilrfiiniiHjj In fart-En™KlnE-tndijritry. 
I'ay IX -weekly -irtilk: ynu leojii. 

MEW aTTH-acTiyk iiJH.UFn aniec 
LI Tiu rviiw ^-ijCfsIar^i 

f-Hlpman E I a ±1 r I c ■! Ss: h-gal 
LE2D-V Hr., a.. ILmraa CMl. Ms. 




Ultrn.- 
nioJam 
P L a It □ 

Jan tftdiilili bv IP&iL NuCaornnE, EasympJil 
leBDOiB tai aaiiJb bcitiiuieED. Abo Bkir-lirtCnie- 
eiiw ayt4ain for m^viifiirtd iiidJisaia- l«rn .h.vi 
ISnaa Sty-lcB, -|>7fl Jasi QEicalca. hiitMl-redf fit 
Trick liln^inED. JJot llbrthh"B. R<a;k, Atiunp 
anti DLtIi Enaeti.; SymplinDic and Niched 
UDi-tnony in InCeir Etiudin ani.l KeCi>E<l ^tylcL 
WeJFhiIot Fjce DooUeL 

lUTQlUR FUR] [CHQIL. 1 RI R. Mw II .4 In lEpkliClIl. 



EARN WATCH REPAIRING 




A¥ HOME y-iai can leam Idf our mwiefn iid 

vnv™fllTT'ijrnioli«riiJui±>ncia 7 pLriol 
Re^b-kriB f redn at bniaugmid or hetiirclhu ad 

1 lilvhi V0UC4n fun aiijtitT ■Till* klffltikt ud-tc^ 
cure ■ -Fd iM.ribj' pulICniL OE Mkfl In LfullbrtAefeec 

cnni|ilPia»E out rnDran eJ bBaiJEEl«&. fwuri nerh 

r4-p4JctYi 4PC- ilvi^i In 4eniind tod «U4 Irjm 

(Si bo jT 7 J per vcve. F-dt pu^lniltn .ap-ptf tss tie 
WiiciiH^ln Sch-Bvil af Watch H'Biiah iiia 
*Z4 L Mbh« Vh. PlbTAUKlL WiBi 



ELECTRIC refrigeration 
lsahn at home in sfark time 

l‘n"P*i^ far in-tiii pn IntcallLiifcri Sttmlcliiq, EriBlEicrrLng. rtC> 
l^iiiZEkbl haat iTbLnLiiR endorsed by KtlvirutaF. i.'«t>dii 0 c 1 p 

ii^rviHI, Lt^. £ui II ukJ Ey EiiJ |-?S u wnk- Hui^ U Icuro. 

l^w p:utv iprana. Km £siEiJii-ynu!DL .SBnHD^i 



FREE BOOK 



IE yoH are meehiii'iLL'uDy iiullnEd ainl rm- 
nlayinl at lirrTmit_ aem| Ffir Ttirk 
Eil LiKtFEc hrirlEcrDcEnn," Write HUyvr (J-IiritPea liiisl- 
nEwrlnafnaUTUCe. DiiflE. 17], U4 WelU Si.. Ciltcacn. ill. 



Fur ai linl« A4 

*5 down and *5 a month 



rou cart hnVb ttlf- SrUdTI^n kb En spnur biuna Erif daUf ui# 
14''Fdfb for p^c-fae^Inw^ mwei FR£E 

^gvcj'dnpwvd in Hr-llAiirhlf.Bq IjLLg B43 hiLmliauili Avsia N#W ¥df4L 





POPULAK MECHANICS AUVEETISING SECTION 
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All the NEW 
1933 Features^- 



Remember, 

jM -S'. I FllilMt^lUCIl'd 1>TOfi,th [O 

p:>.v. V'Mi Rct un ab>M|.jtri i:cili:itii h'Ii.'m nf 
^iiLi^liictiiiri Mf h'lrii'Mji' bmnk. YfU tjy 

• nj' -STicliii iat :ICi QAVrt hcturoyinj (UmiJu 
lu k-L'i'p jt. *1 IlhiI), 1 1 u-jrih^ you ctLD 
jKi,y in lu-^jillily ^niuUDtu 

ikrit y.:iii'jl lllitUfa 

M;iiiJ coiii^an f'-r iidi 
di7iaLl> Ilf uTito 
an u IKU 1 . 1 U. 



Deal Direct with Factory! 

-SAVE UP TO 50% 



i.'i-.ii'l he- iiili.'licd '^k?i K'^;' llinn u Ardwt-n 

A.C. rinLl'i. H zi^rekTr C"yuir,£ only Lhc 

Tr/il^j.r hmiiilfiihl Ih Lin]> la:iir m klE. 

|iiipTXfYUq.«.'iihl la'i rTinr!-T*rkU |)c»i(;r||nc» hi|T* 

made cnUnary' JinMidruD »li itln-jlutu. The- 
Allilff!!a.y yuiL rLciilEir, tuPilEii- iiiiLi» And 

a.iiizLiY’Yir lTi:uiiilf:u<iii. lu nin'; Rlnclt ^MdI hiie. .S'ii. 
ClIJIYerHr IIT RJiy tklTJI IjUilJS ELMjulh.'lJ. 

] 131-E-aE I ^]Ltc-£ SCi'iil EbYi Cuiijii'in. Cl^ the- SIM.' 
WU14- CdlEllW. [Mlirh lll>E fiMld llHillt ^1|llH■|;HE 
9. a Dr.ll ]-n-l i|liij -j, I .r.-H-A V rc npl.^, Jj.iim 
utyiut our -^cniittloiiuLly FirV'rT' ijrlw!-. erv-y 
ii*yiiicut ptiiL 0.1111 EU-ithutH- eJ lutu- 

iiinilim nr Jiiuncy liiieL. 



TEHMS 
H Uw ai 



COMPLETE. UNE OF 
consoles 

Thp M| VTV 31 ■J«riL<iLiiiku 
■ hiVA tir.Mi'iLA Ilia ar- 
ilwiu- Muoji-Ji Iki iHtfr aa.- 
3 #i; 4 NNr^ Mill c r jirtra 
I.-IH, bLAllL|rf llkrLi. bhfcZD 

L.i- ^1# I^P 

f jrit * hi| ^Brrlijl ridia 

(f «f4<ru| driiBi trvai Lhj? 



RpAfIThkf 

I ivCIU I Jllua nT-h|J!-|i|U j^ 1 kJwi.ihL vfl 
ai:iLdloL W 

Gets France^ SpariiT Italy, J apart ^ 

''EIovl fiEM-h'ihJ liirrlcD ibiin-irovc moLlimi outli iip 
FV^, I'TiikHv; J-lAtJ, M.phIi'IiI, H-|i:illi; I IE HQ, ilHiniE, 
ItDl-y: uiid [odt Isoil- rHiL 1rn-'1. rilAA. J;i|iiib. 

[ rnnily Lhaik tliR ^IliEu-ic;:!: jct bi □ mlidicte.'' .A. F, 
CaixiLLr, t-iinaiiLo, l'L±. 

IJon't tPiiy any TBrtl9unUE'yi>ii tet Lh-r1i|( iie-^ 

JUIL i^IrH yEhl ImiLl Clan CI>II]|||I] nr f+UiL I1U1IIC 
□ehJ ijdilrwv II iiiiMliil. 






MIDWEST RADIO CORP. 

Dope. 95 (Eir. I 9 »i CINCINNATI, D 



^aV*V6 



BATTERY 

RADIOS 



iUj'firHv Id eidtYej'tistrs j)!c«*s nwiErinn r'npMrarr J/t'CftflttipJ 






ISA 



POPULAR MECHANICS AUVERTISING SECXIOH 



liro Years 
ago a 
traveling 



agent — 




Now He Heads 

HU 

Own Business! 



lo Chnr1i»iT. SficDCinr, fiatt 
Annidwv Wini]iiptu4> "•jin IruvrlinB ■ovo"'wwlflTn Cnn- 
■rirt u apml. Iw an iiiiiuimc4 compoQT — sofoinf; a 
vcr? rncHl*.!. 6*](inf, 

^cnn bHirnn], he t^nd Innfib^l of 
traLnirti!' — bad ia¥«rijinlQd iL — wid had put it afl', 
p9uiiiiii>K t* do It mmoti™. Fliinllv . hm anvjfcii 

tn Om farl tbnt ]□ tfaui doiDR'. be 'svaa Htapl^ puttiai: 
uff u tn't-lrr job imd iTK(>rt 1111*11 (fe lie 

iloi'ilcled to i^itL it over JoKtend. aod I eneoUedi Yiilh 
lji!hi.]le fur iJi'iniDH ia Mnltrn lulwiiJUiiHihip 

"ItijfiirO O 0 ini]j 1 eijiip Ihe tfalDloR, my oikrnlMi^ -(ri- 
ireaiieil jxTceot. bitd Mi4 ktH'^HcLfi^ dnivedp 

plu 9 l1ie otialknuCA ga^iBd, HKia coahlDd dm to itrlile 
Wt for 

“I DOW tiny* tny mcrtiFifjl i'UBiif''iTic* bui£iin*W|. 
find DalurnJLy eujinot alTonl lo 1uke diummi I aiDi. 
aieroforv. **orkiii4j iiCi-w oii l-ASuUe'd ftiuindsa h£aD0^fi> 
iBMIl- IrabiinF- 

'‘’An a L'n'o c<»nK> nonibrr of LuSedl*, I thiiiL I am 
in a nnilioi] t>> jod^ I tfl t|Knt wulK, nnd. for tbe man 
wilio in d UM ladled twi III bin proierii *uraiD|B.. 1 sli4uld 
iir£i9 Jiioi W JU.lt U Qv-cr initentl of patliaijE it cdF.'" 

Set yemr Gwi/— TAen Today 

Id flint brJd do too bo» la enia BUDConiP Study the 
I'oiipoQ beliTW — lli*ij <imck ttiu traLuJni; tliat llrtivt 
-cF^vlf ik'iDcli ’your needs, enter your uddh. aditreu 
aridpiJcaeTitputjiVujUn ^ifi mall th«(xip[>nii la I>iSui1l*. 

Il-wilLIhriu)! yi>ii promptly^— andfitliHJtohlifBitian 
.--nil III ter ca Lin R Iwok deKripti'Fe uf thuL iiel<l. lu- 
pether wiib w. enpy nf ’"Tnn Vcani'' ProuMriJnfi in Oim.^' 
1 bn Erjiqurins ilory that h» net StHtit**' And IteuiHuda. 
of DMn on tM Aliurtnr rmite to peatB' eDmiaR- pawB-^. 

Slim y<3vt will 'bP BUDceed by whoL 'yau do ’wiiLb [bit 
(»iHWO— NOW p 



JFInHil ror+u+eifTbjnJntdh. £aSaii*f . . - . . 

LA SALLE E:ifLTK.\S[0?r LlVlVEItSITY 

Thr FKouId'i £<fn^l £itri'iKH Ti^rnmi futiTur^ 
Dept, J 64 -R Chtenffl 

GenlleiMiLE Swid without oblttatlao to m* inJon. 
matUiD ra^rdiog eounc iodieiitcif bcLo#p 
□ Builoei* Mnondeipenl D of IX. B. 

n 'H'odKto iialMiriniiihip □ (ja(utiicrel«tl.>w 



I lUtb*f AWnifUiMr 
I TTftne MautfeeiOHlt 
Q RoJIvroy firaclna 
MnnePiTwinn'i 
Q ’Raltiiny JkcMHiBtlBj 

□ Tnlaarapliy 

□ loduitflnlMnnogemeBl' 

Q Doofelng ind PLtin.iiFii 

□ f^Kdlc BDd CaM>atlaB 
CorrMpOBdenee 

Q Finer SBlviqnaii'* 
TnlnJoU 



□ Modem Bualneu 

CkiT ra * PCkO de B U 

□ Modern I'nceiniDililp 

□ FenoDOEl MeBnfe- 

iMene 

n Eipcrt flonlcIcecpFaf 
C, P. A, ConirhloQ. 
BuitneH Eodllrh 
GOmnufliedn L Spooli'M. 
ElTeoLlwe SpeitiBfi 
bleontypr — 
jiTfBodnpliy 



Wirw...., — Age. 

FieeWlt PtMitldn — — 



AddieBe 



New York 
Electrical School 

tescheaPB ACTICAL ELECTRICITY 

by its own distinclive loetbud of 

“Learn by Doing” 

No previous pieparation or electrical 
knowU^l^'ic 19 necessary. Every st*p 
is jfuideiJ by eiEperl iiistruolois. 
Individual altenlion. . 

SPECIAL COURSES IN 
alto MECHANICS AND AUTO 
ELECTRICITY 

Day and evening classes open all year. 
Start any day. 

IT>E7c/or FUEPJ School Booklet. 
Vhitars U c/i?arnd 

New York Electrical SclifMiI 

tkUililulh'fi 1902 14 VVeat iTlIi N. V. 



FREE The Book 



That hat helped Thousands get 

Govemment Jobs f 




rrf^ I BYACnULWOFtK IN THE 
CREAT COYNE SHOW 

I Pnf EE41nn..U ihi pujiy 



e* ImotmtOMT b| 
^ I wrth'"J 

^ iulRmifM 
if I ■XPCTHT'TC. P 
llabrNlHC. Jf 
■ Hrrlx^ Ji.p* ni 
lO^^V u Ltd n 



JtHt oend. ymar »im Jiiafl iildr** tar mj 3-i- 
Vlfft tKHiB, <‘HOW TO ttECLIHK A POV- 
pciRITTCia." TcILi bU BlKOit 
CIV [L iJT5]tVlCE; ] r yiUJ.Af^i i tltlMIL ]g tfl 
.W. VhU CBD ert a Ctrcetuirjeot J4ib lit 

ILSM la (.1^ a FEU'. 1 irai affletaJ euoa- 
Lna- n>r 6 yeara, YuU jUdll th« Jab m* wini; 
I'll hjilp 7(Hi jrt tt. Cet rwdT NOW bir chB 
ifrr'EiBila'j.v FH'dciJCIefl HuEDL-nBUdiil t^'fil* 
twby (ut A *i.ip7 ill DiF FfM iKeit. Addyna 

A, H, FArTEH^OH. Civtt bnlte Eipert, 
13 WlflrtiF Rtilldlne- Retnrit"F. M- ,V. 



JiLd. tMii. nr^iciu 

■ BM B. Bert. *4 ,TKi dk^Bh IL 

I II I ].r, ■; ~^TA IH JVU t* U H'bB, 

I flBJDe ....... 

I Addnai 






IVficA ■MjHClflir to fldijprljjc're prtdae tlt^nf'hktf PopifJar JlfeC'JtaN'lCd' 




POPULAR MECHANICS ADVERTISING SECTION 



I^IA 



WANT A STEADY JOB? 




MANY OTHER U- S. 
GOVERNMENT POSITIONS 

STEADY WORK 



MEN — BOYS IS TO 50 




FRANKLIN INSTITUTE. Dipt. A,lll, twrir N 

EL*i«fa td u -ifeclipLat i>rM cT H iiii^ |L^ 

4 ^ 4 i V A- JuLa pUEaHjIkTa BillMri 



: Lbc 



p4 P l P^ i J t L " ■ ■" 

^ bm mKiM 



F*ct Oniti iui*«-u 3 **i 



5 lMr 4 H»ln 
Riiphi Ad¥BnHin*nt 



W*rk 

PiriM>nint Emptertiiinit 






tifrk - 

1 , . i-*ct oniti c#ff k 
...Citr M*EI 
..RiirAl M>|l CbetIw 

.Ptphiknian Ai«nt 

. . . 4nfpHt«f 'fr'T CutlAItti 
Fiilnvnltrkn^ lnip*(^n' 




Wall Caajnu± flatB. On tr. 

E»a IT TdDJLV, TdMDRMW 
T 4 HI MAY FQR«ET. 



jVfltdf , 



.'I'lfilre’ii 



CHIROPODY 

A rm^FraBumniL ioucatjc" 

Illvh ScIkhiI if^ijKRl'iiiiii iir I>iu.rijiiAiLi ii[ ’E^iliuri.- 

[JiiiiL euiiLiaJttir Tc^uimL fCir uiLnuitiniL. J [mb 3f^uurHiii]> 
hiJiiiiUiiLi, u^ilLfit kiuiiruHliiu, uJile rixaEDllluD, coan- 
filclc tC)Fll(7lk cquircilivill. (Iirw bni1i|iru>i. Fiiiit ClSn iid 
iFi'iLlTiiE E4l,lti9G iinriii^lLy. Kxccllmt fdict]l4FDl'cblT«ui>- 
iL(Mh, tJliiMi'ian-i, Hlkiviihii. ^ll■lllallL -I'lrLbcipMfcdLl, !£i7tb 

TTLCj OoltetiE priTilem. l.iurH': p[ -SilivinL 

IlliJpiipijily. IFi-if biUkcliL WFlcA I'ltparbucnt.^iil 
■ LLlitMI DDLltCE W tIflhDPAbT AND FdBT 

ia3T Hajifc CljFfl. liitMi, ■Cfceain, llilnnla 



EWGIWEEIl.lMCi 
W ARCH ITECTtI RE 



■ umtw MMcrtw niinn 

JE-KluikiJ. fE|ij^ijr« 1 . jW^riMlarH SuTOf^ru. ki 

dlplHM lb I vr. Ain ccbj^iqi m r'.^'y P»ie 



lliJki. T-riBTtoipn. K 
iAuiv:lAiA ilInli^'H 



IWrHF'^ihn. i^T'lu Tt^ldm. . 

. tow TlWrUTM. ficr^r! in'* 

u-utN^ -Uh'i*'"''" lirp^lm 

caAaaih. niF*-lliF<i d'lnnc i^iPbdiiKT fEPfi PTiM 

pirih^v EHQrwiERpm ciiii.WK 

iDDl Mliaa hvaima mUUlB CITY, iig. 




C„l 


H 


1 i 


EM 


1 1 


1 S T 1 


R Y 



CXi'rirURBj hnmt-ilui^ -CDunn prrpind by iroic iff (lib 

IWM-lOlLlini <bi;^L.lj In cjlpl CimnLrJ, Al.LX!i: HjGUZOb, 

Ti-^ 1 . tC-^- 1 . ri'iPi — lUid rf bE^r(mccil dF inilu!(n»l 
I'rnLt Imlltutpj II U. l1i.[lL — F««BurlY CbkT Clm1^ 

'nilHn £ Ca. Kuir I'Et^'iimlilL-jii, niin^ioiL inJ Crginla 

FtfrJueLp &r TFtiDLtrr liTia[:c;iiTtj'X> U.b. — tttml irf !hn rt«iiift- 
kpynt it HeUllurfF. LthLEli I'nlTHiliy, ieiJ n*Fx:p !•. PiELr<3ii I'IlUl 
— I' nJeMEii b[ APFiElcil Clisnbiry, Unl«¥rHU (f Pvwi4Jl«n3L 



l>iTt,KNiT|ONi.L f^CHIIOL OF ■CUtMlJlHl' 



Jmiililid vllft thb InhruHiiol Ccmijondtu* EeMmLi 
Adk DSI'9-C.. SorinlDn. ^r*nL 
W1:liuii( ittit (O' -«i]iTLei.|.luii, Dlr:iib imd mt tun ihti'lt] 
« jsur linniEi-ituilr caur^a la-^ 

§ AulytldilChtnlrt]Fy □ Hi4*[|urq |(il Chbrnlflry 

ClHm^ipl EnalFip(p|«B n Shirt ChtMlitrv Gburu 

iBtuibrii] ChmLitiv □ PIumu^^ 

Ai^lrtvb 




Protect Yaur 

ITyaa huve a lukNI, iiriuctLca!. ncivcE 
Cnr (lay bbir iinlcln, cir For j.n 
1mp»vct«nL L»n mh 4ild lUic. jrOiU 
BbiiiUri muriiunltiiif' wLiti a. ty^m- 
pccBftt Eli^cliiciiriiiL Fjitcnt Altnmy 
jt Dtuc. ynur tlumdindE af 

*[iijill«ij[lci[H For iturboU- ors- Sled In 
Ibe- U. & Parent oabe. 
lYcmicntljr tM-'-b or niii«* Hpidlra.- 
tlUiiif UT made forAiLtM^biil-Ul ly 4he 
ttbPic Idea fttiDUKlF Id- 
i-uistiimmiy Iref-nMrely 

lIDkllb'Aa to bCHI DD- 

otbrr). [Q iiueti a cu.ir 
tbe burd.eu oF tirbof 
tmte upoci cbe lun bd' 
rllentlon: filer!, lyclnyv 
iirvmci liiifci jiiAikD tba 

[ou II TincriDi, 
toic HO [Lme. C«. In 
toueh. with. OH] nt ooee' 
by nttllLatr ttu cnuiHiH 
betDU'. 



Wo di>irg«! twr 
I niiM'Diiitat lo.pi oia 
rp(K^««d 



INV 

Write for tills FREE 

BfffllF TIitTKintlfft Fill-own betneoE^ 
lafhB vnJuable- kuti.Krnuflba 
iviBtiHE lo i^TC-ni firHedure- Uial eaior 
Ihvonior Hhnllkl bill'd. ADd with 1t, 4 
mill jeDd you iny "itemrd. nf Inwcnthia" 
linriu nji Tilileli tou tort pitsiHtb ybiip Ii|m 
B.IIII «VldC[)K Lid. dlLO iKKun- irLI.IIHjA. 
t^iKb nldciiee may liiuf pn»yc votubblB 
Ui yn-u. HLiiiiily tiult Lhr- einj[>(ia aiiiI 1 
bin HOiid yi>u the lujuMut- *nd Cra 
''IttHKirrl bF ln.ycn.41nn" lorm, tiKtsdier 
plfti dctiiltbd InFormuiLtia w how Ui 
ririiMcd AOij (No tiihu inyiil'yofl. 



CEARKWCTj 

KiiiialrtiHt'l* f'jITjE'.Yx ArrdH.A/lFV' 

WA&HMflrciTonr * d. c:« 



I 3 0 -A, Ai!u rail. !ki iiliJkiid.i 111 BrihlTi clii IL. Ik,i:, 

[ Idcami iHji'd me yuur Ibec baok "l[irir to ObijjD u J'ute 

I yrlttHU-t «ay cad ar oblleaiJaD na my [un. 

I Nainv. , 1 . ■ . .. 

I A-ddmi 



lit.' 





foH3'*)lr.r jjfoflati j|j d-ltf tCiJF Pofjliraj' afeclirntiru 









20A 



POPULAE MECHANICS ADVEEtlSIHG SECTION 



Classified ^dyevtisemenis 



wmuys BEST wAirrAD MEmjM 



»■ 



Ad^WCiilitipenc* in thij KCEicn^ Si cicnti p«5 word, «cb :aKrfii}ii, cndniiniiTi] 10 ^i^r[b. papalile ldi 

To be uiidcf proper daiiLfluijpn Ln Dcinber Iixoe, up/ Bbculd be in our Avt^4t IH-iH 



AUiVEDTISPHe it^EitOiEB. 



AltVEJlTiaE— lUmdn T »|||»— :4 worfli 
Pn I!'! rt^nipiiLiEJv* autiilAF ntvi'ntir«[i 
free inliLun irUA iimr w!a »*!*> ItlitriL 
IlLirtEUH. EEriprul Ad-riKldC imrirLnE b«lL 
Piflnu iukuxIuIj ritei. mill- 

Iric llitj. tie.. rrH. Chlrirp L'nii.m .Ijtne/, 

CVrml SlirLi mA MiJg. . I'hlOiM. 

“MTVETmS'T 5 l» BiPil WfHlIkP. LlHl 
rrw. Mtytr Acrae/i. Illi 13ar(f:*di Si. Lnulj, 
IjlPHTP rl. 

FICE'R— Mfit IBrd .libfEilitn Bitt Irutiie. 
14 lllEO. ]Arl44(l t'er^l^lU L''">E iiEta. 
II. ]l. Htnirn AdicrlltJlii; AlitfKF. 119 
lieiTAiyTA. Chieuci. 



FOR ADVERTISERS 



i^aVF! nil Ii'iur ijJTilijilnE. 

fDr bjR fnmiilnil Inn iJirKr. IiuiTjuju. lir 
auiu Ptwri, Mticiia. Milk 

Hi TVDREt .<id r 4 -f> onklki^ |:i.iH, 

lirlnn- '■l-■n; ilullml- mupitk. SLmCl 

Ih'anDHxrIfkFi. Ut 



hAlLINC iim 



4rirvr!4 — 4>7in«l>in II T livkim lUriltOty. 
asd nilittl. Id?. >'iprtl. llw^iiniU FSi_ 



free; illilelcm BuirnntM'l mFll>nR 
I11IVI1JI iiElm. CtEl Tbirty OHnpiny. ^Ift- 
birEkrkd, M 



ftAtCft FRCHCTiOH 



|I.1].'F:H IjiLInn IbE li-IL ja.aQ HIti; iiT 

pir iiii 1p- ijfiT If M^ir Pkifi >m'l 

EV ul iQllty ted 'IPIT] T-rVl-k UK] El'Hiatl’, 
illjiimi l^■Jl'^ll-^llT iM-nll^, RvIEEi a>]S-T 
i.ln'1 Tnjl UldE.. LnnE IVtrh. 



IHFOnHATlIJN 



I^'.HTni'E’nOTy Ae hanw nr Eimn « TlJErr- 
ibir yufl MTt. LtppQrii lit ill pvft'ktLi inJ 
iurRK4 Ep jrHJT -tniMvIi^i] TIPK1I4 hr nnuli.E 
Etdiheri ar hlrhiil TiBulilloti. ll mi 

mi'inili Ibe uith luhlMi. 'VE'eIEE' ind [rll >ki 
.V 4IBT EriiiililiP, lil'iri F. TDniliiiLI IliHO 

ll]9. T Ellt IIIiJ] St.j iVta Ynrk. K. V. 



ANT Infiyrmillan dfilred Ulli eoJa and up. 

Fel'iI Hlirti, lUiilLiiR, Ta. 



AUTDMClRI'LE:^ 



Anrmivmr.e itirtnE iivk mvi m IiuIia 
tllrl iTjrt »nri EbiinnliwlilD rirm. kil 
hbjil ruEP. Nek, Ii'J IliirntEI. IIN lIlUIEri- 
l|nni. Erick rerurijE. ulnnlnH ih-lrpn nmltpC 
lulti. ipted. 'reep.'" t4liTin — I'EKlAild 

tl.H. hay 'K'oAP, IlTpt. B, lEldlMTEJIle. 

I Eiwlpnill. I>*»ip. 

I'ATKSSTE* — PmilL Idii] iMr biit Ipepjk 
CC jimilDKlik pdPllhlllEEcPL 'VVeIim ImroidlkltlT 
Tnr fpEE Ihiu, "lEiKP In- HliLilr1 J. FiLtriE" 
IPd ■HikitmI of iKTI'PllPn" Tprm. riplayi 
■ re danftrmi in piLtf.c sifLleEi. ITie lo- 
^liiBLlm 4n liiM- ill p-memL illuEiEMe .4. 
r.riiTlrn. Arhimi liullcllnj, li'pehlnx- 

Lwi, P- r. Hea lUjt ]?1A. 

rBONT Wbcel ibEimiar THPurid In lUtien 

mlnulEi. 'ffp- naEti En lEfiLpr^. ]tie|tik'I Innp 
TiSc. Lon, SSU a. CEWIer ai., OFinse. N. J. 

automobile supplies 



R.'llt(I..'LTN'SwEjrilkn[ rEAMiE-iPWiL eiM- 
pmppiiri, bflELpTT rbaixvrP. rtPl iarnrhep, n|r^ 
u.ipn4ri. Tensf ipjii. n'riEt, PlHi^i Auui- 
iiiMlre Heryk'e. Bti M.tlE, 1V»y. MiIa 

1 



Kli^rklnx PEPH'Ie n-lic. IniH-h yi4rJ- tMf. 

.h pePECHUI |M-]tE':'<ilDn '"hlk !■ nr, liueifuc^ 
[pETp nLita IHuiLPEiInrii El-II hnw. 11. dD. 

.^tllr,^ |ipi gni.H, Tptitj. Phir iiU 

NLi'KI-Ij 3*'JbIb >aur xpun. liiiLiU, lilTd> 
uflrr ulIhroE rndVE-ipyi capti. iliur nniilE 

rdiiriAeLi ill y«ur bittery. m link it uird. 
$:i UN iirnuhlL 'Vrilip iin fn-i.' pnrtlmlic*. 
aunmEcil Co., ATI. J. lier ilvTi rn, 

|L,l 1 1 1 .4TPPlfl^4 — ■■iiBrBiiLp-p^ /ill ^XBiiiUrd 

Duhfi. airt Itlw to T.I'IA iPUTlnE iL ipIidIe- 
ulr iihlerr. Lai i t rniKbli. lA'ESbc fnr nrleei. 
JndfPtnderd Jlirllilvr luf Si.i, n>luiil|i. 
Cl I It 14a. 



AUTO SERVICE ECLblPHINT 



"I’lUPtSi Fliphi?fl '" PiBrErp p.niiril|n, lu- 
te laepMijH. luuiftKdil liielEdiMnL. lEC-re 
ilirrlBb I1-4, 4'Er. hliVlEp: U4 finE. liVliidcpBlB- 

eeJy. Kevilene FerrUr, £. EMir 

l U a hi. N. Y. 

iii.’]IET.iNTI.iL KiTLnEi — nEDMittHil rara- 
preiii^. biiKEy ehirrii'ip. Ii-ii bnkhi. nr 

■ rBiliiTP Trriiip, Trip], VI'eIIt kiA'i .Idlp- 

mtJyllE. «rrp|ce. ]Ipt H-«y. Tmr. Wiln. 



lIKNJjEBanN, ElMlike. Efirlir, lASIud. 
EiiKil niil't. cwiTPTElnni. CkUtoAPe tnd nldEi 
Pin 1^. Billit, laa .V. ISlh, H-l. LdUk. Mil. 

iil/l'.l L]L ^'Llb ErBiil II pad DBrtP. epTt ^ 
nr mipn. iLile pptIi uedid. ne lliLi. J. B. 
Dihl. riMI -irrhi-r Jtn.. ClhipBte. !□. 

"liraT 4)ff [lit pErti" — Neir eiuHreu*. 
La UpeiI IibtreLim — Kek kiEl iirlni. Peliil dd 
^impp, linulha'i iiUd Fbnd du Leu Anc.j 

Mllnurilee. hTiP. 

kRN'D ]Vc Fi>r ElluiLriun wed. Malarryclie 
nnlnc. LarRi plnik. ItirpilAH. liuJIan 
rprEi. Arntpiirrlri. IndLiii ^laLcintlr tfili*;. 
JiiniBi rity. Mai 

iillHUltcVCLi: U-uitlni. Itutil MFlter. 
harpaLn ihivl lyr hiiliill, rAMtTL'Ii'lr uKPlp 
lArlH. ItTPHt line In Amiricj. Ihw-epe 
prJML LiictiE iHtniieTdlt mill erilir iKpm 

in Ihi L^hIIekI tiLLlri. BiirlirpJliir 'Bjalty 
1ll"’|.l«rn I VcEOrill Inn. lit Wnt Uapn HI., 
IteehtEler. N. V. 



OATTIRIES 



J-:tE[KDN IrllMlPP Alinl FlPrikK hlllEllPE 

Niti'fecLd. i>m'iulr4iu]ne. OdidinL Cpult- 
xetIepiL IB jivar |IIe. 1b;ipi/.I yirlm, lilahl- 
lui pijnt, mtU-i i.‘iTxilnE. IMn-rpIlni: FN- 
nuEUbt. R. liiivky EiEillll. PVXilblEkIVin 
_AtPjj_J||^tiIiiiq-. E'linn 

nONriNE: TilLtcn balliriia riir lanii mi 
AmI tlEhllBi CTvietiip. ChfiPET ibin Jpkil. 
Fpce HhulFLietl IIuebLuk. Bk Jit liilTery 
j^mriEPiy. Si E'liiilii'E AatAw. Tunfcenpj 5!i>w 

Trefc. 



AVIATIdU 



Ul IcK MEiri [LVh] ila-plirp AlrpriJbn: 
iFrrpit nm-.; iVrlgfA J<« dnp: |irke IH.ddS 
Bulll rlphE-lilarn Alrpribin. I'arflIlmL -mnilL- 
liiBj iHTPTpnH wlEh lirliBip, Ijrrw HI I'M K. 
RTlre Il.TH. UKd Hull PTtpii Ttdin ina 
Ali-iL Biyr ail„ Bit Na 1. Ruhl FLeM. 

ftl f hir. iJirhlHin. 

liTTLO Karl rlliirn, Elmirl^ CMFft'rw- 

llm. niun^LTTli 11 .dd. Cllditi. SI ntili 

ATI., ChLlWl- ClUadi. 

B.iRnhENP -l-S PlL^llchb. Sapkrly 
■InPE. End pErii. S i7llni|PT Wm-tki enilni. 
niK ■InntlTHnttl Alb. nirr liK-nFl lixlrrlal 
ill diprtiiiEUA. TIiie ilL IeTi. hlQ. t, iJuU 

Fihii. mi. r-ni r, ^llcfc, 

srjlL'ClE— FlnLihEd IP eku Top iJEEliriu, 
EllilFTl, bCEbOUi. llUIlM PlIlllILr, LcviepL 
plrlrip. Ub|I pI»i Far i|iiniil>Tn. PLLI-LFIiI 
T.vaiiirr CP... aiJl Lwmli. AUJiiea 



EFAiiSi Tti Br “hnn Murthfrab IfEmril 
bE IFU 1 SyLnp Hheol wlih hlph»1 lenEnmnip 
a|i|iliiiil. AlrjiLiny iiin-harljrl Pl^ail Inii. 

dpcteij u|ih ilrmli lirtcn. IMr cruriunllr 
'-wrhe EbJiy la mmptiEt tnFeKiiihA LLn- 
ii.iln Flklnii Rriiiiil. aauS AirrtiFL TimIMIai, 

Mnnln, NcbTulu. 

pATFiSTJ^npipir i3m* mv hm iirce 
emmmldl ptupU'lliLlei. IFfLu EmucillE-ulx 

t-tjf ij*n lii'ck, "Hiia in Oblaill a PaLFril 

inil ''Bercrd pF Innntln'' Fbnp. IJeliyi 
art dukrtrLEEi In iieleiil iniicnrp. FVci La- 
Furpitlmi ’TP' be** Ip pinrpeil. Oirrii/* A. 
a ilTlin, iS'M. AUimi ISulliUnf, IVutalq* 

Eiai. R, f‘. Kfii EiEiw ■ ' 

Hid N'ev milDC nr InirepE tiiim mi inul, 
4 1 eI rplaiir.r. ^Ijlnrlxip, xunidlnp be, Ideil 

I'owi n nT. V * WiM IMiii stm ti Next Vdrk. 

LVhETia FiiE ibirr 4iBcdE al l^lbL aiiij iir|I^ 
lipt. Apra lidKPp Jd'A lluEldul Ace.. UrlTPll. 
Mlik. 



BOATSl giFTEDARD MOTORS, ETC. 



RBATBF!! RuLlit yLUI dlin lull IVMI. Ilk* 

1x11 xjkinlanii cd Jiao' Pfiarp limp EPil paii 
I'KP-lbIrch, T(Eij]ir iiuUilrri mpL uiinu pvr 
indy-E-UE imil-iiMmlilti] HBEirlaK 
^kt- ruiialiotjCp. c*jEIhu|Ae, pail lo^ EaiCi HA 

iKpinni 44. Ti| II, ppmrilile iiiprliifnL n- 
II141 . BcekI tdi Ter Ekiileir, Brocka Itnt 
Co. , Till. , Bpi ISail, .-PEipnRir Wiil b4|iLp^ 

TatrhiH»n. 

BIHI.lJ A brill Ipt:iii 14''Ebdi ]ip.Tl,c, Heml 
]S EpnlP FPT ritlJrc. fl ITIHtllf, iKOt htPj- 
Vin ihil piTlIpiijldL Ruy illFctl TKiIii Fid^ 
in^ Bull lam inuiBi. l^'rlrh llnit P'Ainiiun- 

l[+Sc■_.Vrw^^ :ilit j/tr eit. JlIhriuAn. TVHr. 

]h"j.lTI:l '] LI i1 SSI l':an' — if lupt rrupur- 
jimmlituE— Uuddtr Julr and ,'liifiiL FOn, 
Frta Cataliip, lEiiililn', ]J )luinj blHIIp 

tfF Tdrk._^ 

NEH' hai'laa liiill tnr rlini [: hjilnpfPluiE, 
lEiiTnLij perFEiipid ijFilm Elbw nml LirrMifl 
In. ipred. hpei-lil Owet pilnr iuphnpjai In* 
:>urcp pnbiljLJF ai all iliraili jod IbiLee KpEPr] 
im iuum; l-mBih i:i'i' j Klillh -I'l:". Ulm- 
rvrlkd. Tl.-H. aiBElH anvlii. Ini., dap]' 

Bi-l jidl HIttkI. F Uni . brirhl rae. ^ ^ 

I'llUrTiLLRHS. ClEBF PumpPr TiuAq 
hPEi, lii'aElniii. HI, in.'in, Itilpr. Tiypil Dtn 

■iplBeT. Min ^ 

RX.ITC.R A lirqt (rtm 'Vl>1rh PMiF. amd 
in ipTvip, r«r rMEulPE. Rnui 14 nridiltli, bnu 

Ibabiklali, lad'iaa MilliH4L.pn rEinPnI.. 'KlIPTlir'PpC 
clur. ii|ipi:k r-ivlkinu EiiMnt. eii. D4 t dl* 
letl rritn TaiEia; iek! airn ininpry. il'Elrh 
BiuE 4''xMip*nT, JIAuC JilnrlS Ulit 5ltEMt. 
viiii^iihet^iy’Tpr. 

lilE..iS:ii »ii indlBb onUbeiFd nimnri haU 
PrtH— IPl. F>ir MIL TVamlBlI.KLrki 
TAd CiililitltiincilLli Aep , Hprtnn. JllIFf 



ARCJIEBT 



TiliflT SVi'KiSp. Iiit |hp SnnI lir"rp init ir- 
rr«T Bri niintino 3n llu >lliiMrL Orurti 
IlLar'e, Is AffitEbn'i Lai^vil iiLinE. rainii. 
Lliiiiit ■‘■pill il-.ip''' miPlPF wwKlmnFn nra- 
rlurr IFm iiHbFt FclenilllEBlIy ir-neriu iKhp*/ 
<i]UjUiaim. . .ytd ett Uh 4 hnd xl lev Tii 4 |., 
HpiiiI 4r- Lerfir fa IstIjikILti ntw clIbIpe 
'"EE'-I.”'' liralen Trrlti Far hniri aLLTuil-pp 

dJiinuiil 4 apib pm 4B|pp p,]|B. 'LKjbdpPF AnWf .< 

mint Ce.. Ldlnlnn, Jdo. 





CRAkK Talks 


L.ircn 


Ffi'MikIiie Toignm, tl..t4. l'be* 


ibi .[kail. 
Wli. 


Jti-lijBi 4]ihhiiih, 


BOtKt Al«P PEllltOICAlit 



lie NTih I^TPH eipmiTitiUiiil JiEEcnlxix ipiJd] 

TeuEh Ddni fiaH Ln 13 Oui. Anidlur 

lAinb ill E ikyj. BlI pdlMf >4l«tKMibi pUU 
unlc.urherl. Lpatti prwppeiinn — nlirw i»ln- 
ii«. Nmr llluitnted leeiiyiiithlMdl tniliii] 
‘-(■Tf n ecerjllilni. p^nnlna.. ileliini. b>r»t- 
InR, Ki. ; ilae RhH miin ibPirbnE Ieici]- 

ln^j J-PprirlfiF tEmlPHPr rlrb lEakpr. Tynli 
ll.« [uplpeld. Vrilhh, A-EH1S lIlEhJutd. 
.Hi. lamia, Hii 

RfETS,. Rub 4 rrllin lA "BEIphniPd ''' BBmriki 

be. Vjr.a fteu,. lici IS. Udri. N. T, 



ARTRBTEBE 33 SI IxlllTKI. H mixilhi. 

T iI.M Iprhi Lipi. anh-lil elTiri. Frrr. Ktbtip 
t|H C*.. Ifci 9Tir. li'llm lngii'ia, PilieBri. 

AErvtirrisISlJ— ill ll'iirill, ED nuflllHl, 
•de; illEK iDKicinu. 11, Id, Inrll ilkiiilay, 
tbrpp miinllii, Id.Hj, yiBF, ISI.E4. Mlllldl 
liuie B-B. iMTtiKlilp. Caill'. 

TNcirr4il in Id.edii mtiiiiriTniliy ilLrnrii* 

ilip. tl.l4]. ainpli dJrEdiPTT liic. N'epiti, 
hji4rlEnil, F1 e_ 



HDTORCrCLEB, BICTOLEB AMD 
SO PPL I ES 



I'SEU S1aLefrrrii.F ind Mfli-. bFI mn'k-H,. 
iMciL urlri'i. Ill iiiindki.yi'’]EP eu ihropi FrunL 
hiiiliiri Mini IkL laii l□llll^J. Sroi i''ir Fnir teL- 

elEMW. HlU-Clly C^Eh. ]ILd Jirkipn. Ltd- 

, , EU. 

Ki:EP .ilPlnrcTeFfi and pitIpl Litorulaii 
3r. Tevir llFELer IlSl FrBLrLe, SL Iiculi, 
1llp4iiiiril. 



POPUtAR MECJiAKICS ADVERTISING SECTION 



21A. 



>QlV noiac^'']Twn»jn'l ^r.nli'ni Ri'iU 

UhllllK uml >[<[|IK]E/" u]|h T^T- 

ain loralMI?!. iimru. "iljKKJiiHi"' 

.Uilkl. ThHIMIIilj uiLIIEiI (nr Wllf UTKf, 
AluaEniliC^ kiiilhi|i£:Ajrfi.l>lu I|i>04E. [IL£-]LJUH 

HlldCI-'lClJr fluirll^ liNri<r-mliilii|i aiiliEriU^ 

— jir*i{«Etlnp liKq. rMlni-l'i 

OrjCihKn-mutF Iin* C^'i-r 

^V>cur il'Alnu. IU&It}; 



FDF b!)YB 



IIAH114)^I(! InELrUEtDT. UV TII.K91 

111 Qiii;) bniiri Gi 3'lliri^ Hhu'LIeii (^ri-rn, 

UhldL 



C^mi. tNTEJlT^IHWIHTS *N0 PLATS 
I"lrATSS, mntE.1 tTimunJlfc ind 

nlUitnij. tMHdj iind ti]klnH icui. tkri;- 

ri^ ih.lEi. TlUdE^LILt 1£U, Q^iiUlail, lUdldll. 
r'di'ilMn>^ JuTmlle iTid Riniii, tnuEh^L 

nidInEi. «ueTii1[uii«nEi. [dlIx-iid Eondi. 
Cudloc friE. T. 1^. ntnlua £. Ca.. CEl 
-‘'n. n'i|.ik[h. tifEt, ]l. CfcliTiiTi'. 



TRICKS. BOOKS 
JOKER NDYELTIEB 



IjTC.F; ThUflAl' £44 P*d h’llElE! ELla-.- 
I>IH ■nil [TLitr. Opt nf “nrM'i lTri;i.<|., nm- 
tilnlntr mtny Mir 4Tlcfci l 4 u^d oirlrvi. 
±." 11 ^ -Ei44ir- birruiiiln! llri .1 ilnlLif #rJar. 

^nd Id-Msrl LjJp Dnrflii. SLMlpn A--)., 

UeIIji. Tttrai 

FECTUnt; PuizJh. IEiLteIiIi End In.^ 

jiTiH-Llmii. Ri^BlIr (nr RlxnipL PUfJiL* Vuk- 

f rr, l.■^ln^^^lD (^Ieu!. 

)ITf5TKii.lOI. J‘ Jumnhni llpit Uk-, hn^d 
UUKET I3E-. CdEilV jc. ntEijEr, Tdd 11b 

-I’ll., ninlim, IlH ilB. 

MAHEE^ EEdndliaik fAj JUEE nuh-. 

llihfil. Vni(pih.|p inmninEkni. nm IiImp m- 
Jart-. CTlrt' E&c. Itvlnnil MidlL: il'Dtiii>in.T. 

4.11- P^E Clnrk, I ;iiLri.|iti. 

faJtR>ZV IfuiidHlin^ plc-l^rp jiurjlL^k. JJIrT- 
iiluTT. irmrlTi fFTt. E^Ednird (JMddll. ivjr- 
TEBilTjUfl!, MRfaiUrl. 

MACiEF CiEili'iKUd. ITuiiilurEuI Viiu4r.iU[ 
ranllrtfk. JllmEL S|r<Tr. M•3^ Jljnnirli. 
VVIlMIUlb. 



J-l.inEC TtIl^, Pdtildl Ifc. nc4. PcJUiErp 

■ll'll IriTaniini T/iiij|h I |l«. T'A 



M'\OCC UtlrlDE SUr. Lrnp. I^nrhu 
UEpi. a, JfEJTy clit, y. j. 

PPFEENZE, 3[trtb-LiK.s' iiUjtllLnT. H!ir. r.rm 
ihuitrHLtyJ rni-iicii ar audlr. XJn. J|..>4dEn.. 
Si\ hV. 41ml Ri_p X. Y. 



HAtmi beTb ane> supplies 



■TlEr.lrtAXTEKlJ Mli'niillpnE PSniEri^AriV 
mnkr nr mn^fj — S4--hiiiir A^rv|rr. KL-piLrliL.d 

dldphirLEiii dnuiUc- liutLoi niiilrs >ith- 

eii 'KI.E)Il Rlbfld ImimiL Hihdiri IL.IjI. iTrLid 

fur llE4ll£ milling u.31 li iJInpniiiii. E'iilTE7.uii 

MlTP pphP iiE- L'ti. Llj.. Inrk TrMd. i.'iljr. 

KFEOItT n'dTT rpnEtrurUca tlti^ itIif. iup- 
lill-Fi. 1^~ipi4-ri:dd I Et. FilxlrbuL Iti-* 

iJiD. L'IDTdrd IknU. Olnrlr.r.id. 



MflPETd EJIDITEP "ll" IiiIETTIT]. 
rnr rulliK 1 14 raLi uiik, fd.iin. Cklirr iliiri. 
FTtT IH'TlIinT. Kr.? -I|r JlnUnry 4'nmiii.nr. 
!1£ RlcrLlBF -1.Ti;c«p YnnkCTA. Nm' liiok. 

PEECIRT lYdvt' b'liiitrLi^.; 1 ri.i'ii;i| uIlM rr- 
WMtUn Tvilj|h]p: jrncnlh il|H‘ri|4rm ^‘..:l.■i 

wiEh. orilEi'. btlinrt SVE* cr.O.ll. .iEuib» 

FIliiirL lih'iTP E^buruLurNi, R£Z K. 

Ait.. S'fu'Brlr. >. -I 

s4kns.^teo.y"aL "r.jfkTi riino." si.nri. 

Cd[» lu|tUr. IDt. Xi-11 Tnki«, idliari'MlI In. L'^l. 

] TETF R .ininkl'E radL'i- uE El iuMdr 

pnrh. E-ir nijLn ra^lii. J34p.|Crrra dnl In^lroc- 

4innE ::r.E. LUkciAj cjiuie, fc- 

Imlt, \rLdi. 



STAMP COLLECTINO 



RTlIJj BLiECHi paLldr— EQDD inLidil n. a 
mriEalnlnB iicnf I I'ld ill PprvpL cnrlrElT^ Fpr 
T^1[; li.M.ii.i nilnE4 Ednlkii lor S'^: Enn dlE 
Tortfid. ItrLIlib (TdEoiilci la ZZii; Liiu iliE- 
fTEETd I'rrrwli ('nlnnlT*. f*f tv; ir-j iiiittt- 
niE T..]r]n' .linorlTiiu Edit STie: Idii lillELTriit 
!lliill|1n Eniid ZA ilEfTTniiL mudrlui llir I Err j 
in.4 lUBE hlnKEl- II lHWE Idr dPlr Jl.lJt. 
Xc<r Klulin.l i^cimp Ca, IriT.. IZld. IRBl, 

£E]..P ]truUinL-]il Hl.. Ttiviiin, ^1 iTTa 



APPECO'TAr.S |ji He SpnEI'r Jur-lnr Aldumi 
wllL hue td lorlouii TDlloEbm oil u|i|iIIdij. 
^.ih. XtrE Enil^nd SLr=iP l-.tk. fkjiitiin, 

4KZR. led TZdUInn IMS L1. 4$. nrJrp lliL Li 
niyw [Tiijf. New EngliAJ nrirrj-. n^aEDti, 

^EiAku-JiunrEE^ 



T^ra'NTT-TlVBt UnllillHE SE:1 Jtinvi Etoni 
iTTcntMn lAnLriL SiFovrik AinTTliTii ri.rsi- 
LrEcia ElKtvdiBC irlMlIitiTl. Td. .InprOTlJ IM- 
PlInililH ^l|ll|«Tr JitBiniwu. Di.i* 2J3i, F-«. ' 

flam HiHUEtiP. TYm. . 

I'Ll kK I P>.T mrrrr inria m|1ipiiiT.H Iniid 
iKfciL E« Uj EnlclIlpEai [uLdE botft «D 
El^mW. "'Tlin Jjira nE 34Enm|i HAdJpi-ElnrTp'' 

rar iiEdi' IlhFlrMnd I'nohlH. Ii duM 4Kit and 
luArd. ]l IdLJl dUiUly hinr 4d dETlV# Elld 
HPHlTil liniwrliB rr™i jmir i-n|lTfil.jn, n-hri. 
ilimiJi' IK iiimL nrDSLiblD 4a calldeL. Iioa Ed 
J ilili;ii u liiEK 4 iE iLli3;i4 1.1111 :i wralEll IzVIar- 
EdElnc EitIi. InroEniaLlan ind iLhe MotIdj, 

dLE. Nif LOdfe, Mali [limpd fntljllil a4 liLrJi .u 
t". lin, Ir rniirr in 4lk« iin|pA. "r idfcr* dr miirr 
bEnrULi 4a Uk rnllHtDa'. 'Xr u’lEI ihvJ It 

Eip anliEniil a|i[illdidli. nlra >.and li IUI 1 L 4 
La arn-fr millJnir TiiiiiairiM, cJiaiiu] .iftimp 4Zth. 

lH..1ib Atr., J4air Tark. 

SOdillCIlC AErmitl «nd trlinil*. IffiuUEAl 
(Zrupuir ''n^Lnt hmiD'' dlrmiU and kikp 

laualEmab EEjaiiKla llldLllaiD hn Uii Irnrldl 

■rn Intludrf i" put b|r ri^kEt nE dfl iJliEnr- 
EEri itimiu Eram AlauELici. Elrud Llhin, 

Vdiirxinli., RriLlih anri Frm*A Cld^lai, fir. 
a 9L far da ta iDDfa>al iwllEinti. ULe II- 
luiiEitTJ lljti rrra uJtli tdrh onbE-. li'rIL* 
kidijl UjitP SErirr Cn.L IDedA. SJU Edim- 

OEn. V-rw Tnrfc. 

lMSl4t?i>i'4 TrltPEin iiamiii Kiin braaii. 

Id 4tu Atald. 1.11 I Ilium Eldnt li^piln lailEi 
4\ll<lEltnH TClimiHmDTIIln'l LlKlUdill LH lEUdl- 
loE lirckFj. ol LtilrLT-EifUT ararcr m-IvLldl 

Tiam nuTtr lAr-eAf iHndi; Kail. Ptnw»j- 
TOhEOU. ElFIlkC. TtE. AhIDlUtE'IV M Dm' 
iAm RuiuriTdn. farlTtEfl t* mir LTit hlEll 
qnrlllj' L||bi wrmdrrfnl |^J^ilBL. LlillV ll>T 
(mLn) la BPnnual anollrdnln Viinini niEiniu 
4Ak. CKnt PR. E'iieL fliDFlTr. K. V. 

miD rrrPrRiil-JxV mnnipd. fill 3 Lk 7 ]tL| 
wllTTLIdn iHTludlnE AiBTnIi. An.'bina. 
Flmiiii. flpaiilili HEdineta, Lllirrldp 

Mnnil. T4|Bfrli. linTlIm'"'. Hj-rln, Ylnin-b, 
TdtLoiB 471ty and dtlirr 'hiril-in-HTl r<3un- 

ItIbi. (^iLrlui Talda dlTT ltd. 40. FrlTD duly 
nilr to DpiirnrHl niiiillrinAi:. TllnittiLFiL II.hLi 
E iTb Loup iitEntri FuaicdiiT. ISIL IRnd bt., 

yan Tllnr-.. 1‘alit 

UiD [|IVPi:jtJ:>iT t'PtolEll MOmpi PtTi 

14ll iIIFtiviiL liEralp;n n«niErlHi, Liirluillnjj 

.-'ilTInD. Aril. Auitnlli. KJurnix. lYniL In- 
iHr». L'k-., Ear odly Fim ulrli Edrb 

iirilTTi ciiT nmiihlel. irlllpR- -'liiw in. SEpiiH a. 
t?iamp i1i1l«ftl*n I'PiDETly.'''' laMthTT irElli ' 
Air ^Ir* IkiL Ilf allimnip iupLi4L<T and liUll.- 
Urbl’ p 4' 4>iTEiln.i Ln itIj. iivkipbi Tk. 
CEbTIZi 4'lty iflLa:i:> CDl. Jtom Ul. HI Ekitd 

,_|ZI IF'I iiiiLl I Lriiln 

U. e;. Ablil liiihirhnd, nidirv bl-afAiAniiEili, 
.Mr. lETEwnublT. CnrpTnlTt, lA'i-iluilnEL 

Vi'l v.Wi> III. 

XLM' MjBlThUTlab Jll.EU>f — idTTM] DEM .tpl'- 

br._ JmIIBi'l PLialb iZniniianj', EZiiliPp_J.i.|ii£L 

lir.ll.rrii' SumdA nn PHPJVil u|i. 

Fiw iiminlvai- liflKuIn -''tiimiTD. VjimJand. 
>'c^ -iTriEO'. 

AXTlItZR-B m Dutni— «Oy IR:. ETna 
4rlull|f]n iLEblF, hK 1'iK-rni:iii JiLl:=|h f|Kru- 
irar.i calud mtlllnnk ikillRr]. iinliiri.| lull. 
EjijET and mmE.. ri^ilr. dIriiiaEI iei. LnlariTfl- 

IliE aliibF atdplk’JL rrp4ihllc, nrm.iup^r ilT. 

I |i:.rliiT Krpnl gla-iai: ZErnvJinmrT. ^f|laT. Ernkh 

iTidlTi, Tin.. OnE- pD^lDEt iLoct h»k. IZEdlra 
aUlllC IJl- la aEhjmr.aL u|i|dU:i.flLi. AiirliuP 

KIjmp I 'nm iiaJT f. H nl hrrlnrij. K. 1 

±4 V.IJlEJTITFP Cntiira llamP'. |H Cijr^tE. 
Irlit tf itarnp] Hrac-. L'himiHri PLunp tlx, 

IMP. -VJS..JU. X i-*' Vat: iZl tT, X . T. 

4ZIXL1E Eir. S3 D-IO’orEfsil feuIm|ii IiieIuJIiIiE 
iv.'aii'* r.jEvInn EdinriilnT nlPnnll Pla'Py.f, 

L'l alrmill. IS E'nL4ad i^-TEtH ft-jEly Luuei, 
ii'iUlixIni^jEELAI, ap-.l au-.1 I fl 11^:111:1. . 1 p- 

liminli anij llln^rBlM |ir|r..'IHt wnt ujlll 
f'l.'ti cdilEf. t>trhui atiup t\iin|iaiik', niiij- 

Et'.Acf , MjEI- 

P.^t’KCT TrI indlEZ. flrTrcjH. X«*guJnTi. 
-H.llUCakl, TiA£iUj Jki an iniD fi-w nf Elin 
iiiLpy ilainhEF I 11 mir irrr..r>r Ink .All Ear mlY 
I nr tn ippmEiL appIL-irdi.. dtniiTr jniT Ybe-Z 
lin'EM.. E.cj. .AilebIbi, Calif. 

FIIEK— 'Prra dlET. nnd4Td TEA. TZaii.EBnn:vj- 
Lir(*<. w|(|i nrPTlH uarliTL ].ic anlF. to Ean-- 
ETdl ai.I.ruEBl LlirdlDailti. Cuft. IlnliA, LZnIfnf 
A to., B i|..illn Paidk . X. J. 

EdCl »]FPKEi>i.Vr lEla Aniirurrli. IV'innl 
MUinniir, Jills SiniTnril. Pltl;liU4H h. P*. 

inna seiskd U. a. nld ana em» ina 

iV'TallMEii Ti Kl^lfl, CHlIiv. 

.tHISOLt'TEL.Y Fe«I ItruilDl 4XAtha 
RTEHiJ.. . TknRUulkB, Oranaili. Xyi-Eiland 
lYcEnrl.iT^tEL U-Edall. OharkhdEl. It'E-Irl I.'I>- 
m. i.lllIirE. IMil fDdKK Stlillllln Pa. Inn. Tlild ' 

rililrnjEld iivkrC tw^f Ifl IIkth iTilili'illr.E a/i . 

fin-MM ipiirin-ala and mvInFlnE -Ta paalaix. 

VtkiDJ l>1diii|i Cd., ilSeviiiliuiiJ Pjy .'lEjLl.in, 
_]k^iLlyn, X. V 

FllRR 1D4 niFi-ETid ilrinni Iv HMliruEnL 
iTplIrBnlE. .lahn Ciii.''lEy. Fbbin Eiland. X. Y'. 



FRFIF— ThrlLlliis ]UEdr1r1anil nEEkrl! Irsiq 
4^V1I|HIV1 IEhII). 'hinlr. I P|e|iI,4i|IE Aralil, ]d- 
LietIj 4Ju>Fln I'lllnEFl, ‘0«m» LlAPlnKr 
Klnii]i^J, laaliy iilbali. jLin ]litE. idLulkila 
Twpan]. danilk miini a|iiirnt:dH — ridryiiilTiE 
4i': EifdiLlJl. JJlifAWj SLmcyHv aildFHd .^i- 

llijiv P rnaktrp. >!, T, 

ItOELII A uiirtlinh Ilf nEninii -rid lojLlnn nf 
hirn Emiiii, d tkilk^Llaii Oiai Fill iia af nal 
TPl^r. v.|LlniiiL Kiirndlni a i-ariL Of liOUr iiUa 
riwMy. iiTlla it aniT far nHTnb' r»!an. 
r.irEa Di'ituiubilnh 111 giMk] Jtiatlil. Sumb 
CaJlaftcTi STHlin. .EJd 1 »pux1b 4. fOdE., Em 

■lliCdldj, 47ilLT. 

FEiTZE -md AU dlCaremt Tin nIrmaLl 
laBnilH. n-calh $r:.iiri Lp ruEdlAT appmul DitI" 

lainm. Ruili yppr u>|il 1 tntlien. iciTk'In 
flCuinii Frrv'Urlv flA- HjOpa, Ida AndTlOl, 

l'1|E|pirn4R 

.J-COfiOlL -^Eamii, udallaiL EZnidUdV. 1>-|fi- 
tlTaa IdIVl. ]fCT T!1|K. AVlInrErll. U'llUam 
Tdl. anil lid uLhiMl CDf Pt Fllb ippEaifllL 
PialaiTira. Ilni ATaA. O-lipdaln, Pallf. 

KAllk flnriTf iItt^III KTrAiillimally li.ri|±[ 
Frill lantiF CDlDKdl EJnlv a1imp« In irnrid In 
Oin niliin I AJiii ]imkdC lli'iE- lEviripa ffOin 
Inlnt IniHT nwiMirl. Ikrlllib anil Frr™-h iiii- 
ini|(v — iliIlK RRiFd ot-Fnory, anLiaal slimei. 
ala1 All fpr SrlbEDna'-il nDplIrniiLf I >Zi:tai 
Pipkafa nf lilQiKi tiac- wUb ardarl lAHinrn 
iUi.4litTl4sti, fliiK3_ ITinHr, aid, lai laja. 

PriK.fZI lldf StoniDS Bllh jnLP'a ililM^tld 
eIcd: Ldrl "tldjmpdit,'' IL}-nUinaTi. lYnnirE- 

Taiila .lpfzp:ii alat 

IM mFFRnFXT THuLyEiL Idt. LIU. CTW 
FtTinna iB&r 1*111, I I mnfcl Inn, Mapa 

}$.T |LX Okrl'r l|anirili rlliuin. Rail tadf nlDjld 
f[ lEaihPi pKkna. Killian. ivcu 

KLMia, IlnAJclyii. ff-rm Y"uHt 

EZAF.ee PiE did livnilii. I pay naidi IdF dill 
U. Jt and 43nnf'EikMl.E. nlinm anrI nninlinira 
uinl bcEora EilriD. Al-u farnliiB itainpi ni^l 
Intfiirn IlddL tl In tl4 aarh fur 1 ‘ItLI Ih'aT 
TnViElapTi irllb ■ptrlurM of Itiffn. pnldlnri. 
ii'Kjttnai, nil Ibrm. Inlrirmailan pnELiial.| Cm. 
F. y iFlEi. TArg y Mwi lrq- .I v p. , l aili aKii, Ell. 

SlizYEC^: Id YarErCln fe Eii adiiEiTTiiil ap- 

ullrcnti. .tlll nn. AnK"lR. ]ndl4rj|._ _ , _ 

y. S. aTAMl'R. Ownpl'ln slsrfc, fimn jn En 

l£ld.4d aarli. Frlid IKi Erta. Ociaiimj Etaibp 
i'll , 1 1 4 f‘. 1.1'iwl d Jnit fil.j Xirtf Turk. 

T^iVO Ttarn lolil llaTTill ptainiil. liiilj Ik 
~>rjl|i Lfip.iv.-al]. iTfitrii] kiLa^in Ox, 111 

IVai E Ffniiid, Laa Anpi Jia, F allt. 

ni.'lLP ,1 uriHTlLibllT aUtub MllatLLitii of 
torn llTim. Trlltndt MpTniE L* tyhj. ".'rltn 

bL I'lllEu fnP Ainiltl Ilian. IVT EIIA larpA ailll ' 
mlialnn |i- ei™( 'i.iian'. wiirntp E>|k»rtn'T. 
(lETTht. SSI UmiElii] EUdf., Lm .toj>ElctT 
Oal Ifiinil 1 . 

F1LKF Prruilinn irLlh HH aUTardffl FrltEiH 
iZnlmilia lUn. .Aiiiipiinfi r llTrcIth MmllB. 

Itott lL T uTkibo T. X. Y. 

OCi].1.hZi^l>1tPZ fiEliEiiEliiz alimpa, 

IIIuaitjEl-J iHjiiiarili n.lDh liliifi mlli-i'iiiiaL. 
.lili .ImiJTlrril bnnfclrrt. |I|E!, lETgldlTn KcKinf- 

iJltEj, 4E I'BiiE E fl Fu ira u, I'l rla. t'EBniia. 

41 [VEX I Itomia, dlbyiilnla. riuma. Zfm- 

SL1ii.r, *NBir l■nlnla rlmiaJL, LrEurldi, uidii.1 
:iii4r|<. aHclal Riri. Etr. All nnlr IPa la 
jHxairal apbllaanta. I'lirAmturri. FLimb 4So., 

El^£d'_E'i-r,liini;, _ Sl Xaiuli, _Muv _ 

K.lXjSl EI.AI lZ Parkin, qiielt fTpaklnli ilKiniil 
fmin !Sana4hnrt ln.1nto. .Mi»r1a. Mahsr 
maiL'i. VU'kiFlii. FalAiimit, MkEkla. liPlLLh 
4YdiiiLlpc, Fniiamn-jr.in^ llnn‘4. .iblljl Ijiin'l 
ua9t. Hill 'rbEHoInz rinint mn Toe la 
EMitaEX Fjar ripaa iK-u . ITi irut nih 4 ^lrtada. 

LZXETIZEI fItatai-'XLAE JlldlpH TaLalumlnE 
11 .nil. Riirrlnt |n<; Suiinrli.>r. llni tr.iaL 

UnnjRS I'JLi'. JltL__ _ _ 

add 111X4 bFF fir, RLeU.ii Iiur 1 ;:ilnp nm| an- 
jimcTil' pint. FEarnTi._TfTnln. MnERlnr. End. 
141 'riH-rTRll H‘ln..d $J , ' jri.iiFl|. TdTj 

lYilMw .In ,, .NaF Varl: CILr. 

idiiii' .^KPUIITKIJ U. a. aU*iM ISt. 
^EEdlAiiiI PLaiUp, ll£ TPcbHiiiI-ii, .R7iai:iij,B, 
XbIb Ynr k. 

ST.iAII*a, ]']ii All iiLFrnni. rniiira :k, 
frPtl EKT. 1’. M. tlUakEf SdLlHb Ll4L, HlDTliX 
airin. 



E-'lLEi^ZL '’iTorlcTl ArnalLait Mjiiiii anil itbIzt, 
mark ikln-tiir, — .In ihkIiirti. IbrnAln] In 
I'nltM |M''knli I all dlFmnt ilim«l 

Sri-Ttel E4 -Sfc: IM^.b-J LD»— Sl.dEl. 

Talliag flEmni nTi. Mi'|i,i SjirliiHflria, 

TE. R. IS ThllT. aLr iiiuLIp^ niminpiiinraLl rni, 
tnTi.TT^i: III Mnuib Amyrlni: nil Ea wLUi u?' 
nroialx llmljoii A fYi.. E’UInMd. y. J. 
LULETIJ'II PHAdTP: » OllfTETbL eEphi li»< 
fAPil altpllEiliLl lundlliq S± taMlaat. IL IS, 
e*tI,, mJItit Egb*. Enitlani. 

~|jr'l>[FrFJ(ttNT' l‘ialCKl|-:'‘talTi Sdr. tL 
BaLliri, IMk T14:. liilL.J.. 4TlEy, SEil.. 
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^'I'onTirvitit.ii a» iiirrtnnt 

mt; snp. i[»: ].dhl il; ij.aan. tf.TS: ^r«a. 

fH. I'jiI^Ihh Trw Ct-"Im Bih, nSEIll. 

flrMfcIjn, 

P'N.fpK En n™ S|jp*inil injij- 

sinliL ivtiiaitiu i^unDt^i W'n||f<iinir Mail. 

~ 3hi'BtrKi:i[}:NT LuUui^lnir .'il^a- 

■Inlt. 4JiBhi]l. Fic., ]0r. II 13, CirLion^ 
33 L] ^V.Ji7[ll Plart, AnBf]K-_CiMr. _ 

PiS^K; I'lnnr ippn'.'Tiln fti-faruj. 

Itn.l Pjt.|l, >[lfhlElIL_ 

Wl‘rtBLlisXL^j Cil-ir-m fw 
irtltil. Fulaec- 3'iufc CDmpiiVp 

llMlLlaiiiri \ Mit 

^.n^r K t-ump itM tuin n.sun 

ir. 1^. ')3aiiy aid jii-Iiiiip Bi'iiinailiiiirnhaip 
ilniilii. cipfinrtli. rmnups — ^tl.PU. Flurt 

£1E Tttncjm. y. J. 

WjiEitt 'rt 1lcl Obshr j'ratnti 

Cd„ &LS OuH tilJan nuilillaB. Cl8»f]>nU, 

■ TP. JLimilni rf tni- 
]i:>:alani anU urMiuiaii. ilLphlJ^ dLLii««i] 
ram x;1miii|ip. j 1 unitful, [iia ainCi. Aniitiifi- 
*l^ Ji JiTfr. iJSltsLlt'initii'.nTK'l pn i.1l- ft 

ranll n<nl]r. Pr^ Itll nr lii-rri-lr. rarifLi. 
Kaniii CJt;' StLn^ Cn.,. ].«■ £Ldp.. KaDiii 

£|U: _Si>l 

i:> FiitDriii itinvpi. I'pctiEe 3c. 

F ICrtjiin. Ml Faurt h- ]tail Cliy. ^rlrtL 

3uP JiJF>'l£]Lb;NT JJELinni Ifc. -Aplii:dti.1 

p.|itiHr:inEi .iHly. 4'lliJi- BL4 TJU, 

CMfifliml. 13hln. ___ 

3iin lJ]FFHbl31Wi:-;'‘TM aj'iiraial applL- 
cinti. .^Iinllr Eiiinv I'cmniiir^ LvniK>Ri 

_^___ 

IfPAjill'^ JEwH pn Miiin.(T»|. at d|K- 

ibunL FrL>.l Il'i'rziMCE, 1U3 11 UnntL«jF 

^iiiliuril, 111. 

FA?i A].i[inp itl... imidicit llama md ?n 
lUirL-nnc Lue la aac-nm] ap[p]kuna. Malbona 

340 I»]1'F1'1!H1T LIM, 33 JlpU I0[. L»[ 
rllprniinL appnjlahi. (].3 ipltL Flaiiijir lit FlaLC, 

lliyh eitEr. S._T 

«i anruinT at .OS iMI- 
KiuM. UpfcrESME- FE^fialml. Emr-rr Hemdl, 

TriiJ.Var. Pa. 

MJAIIl;!: l^tlElum airmail. Dvhrl iMKim.. 
i-niiiiApniunrlia irf. tP KLr» iujueh fuam 
Swill AmcTlra. Caiti^. ■fi.r i ("r llr I*? »e- 
(icosiL DiipllcAHliv CrlEmOilE' IFIama Coip 
j:;j3P ].lniiipii. rrJiMidiJf. rULf. 

tl'TfFJ'Jfll Klltw itimpp on aii|iri.nal. 
HuL^r, ME] Ffcn Ate-. No. . ^ElnncapalU, 

llbii lll^ cla. 

FKVbS SEtil Ttinr piEhnlar UX. ^r- 
I'n^^ilk. InL'j-liic, IF] A].blui, Bcbifnllla, 

lljiUj ! 

lANALi.H Ifur^liLTKd alEiiuU TrK wUh 33 
>ll 1 ^ 4 Ti.nE alriiiail] n.rf ilbETiXnl Canadi- 
alllME Diclct 13 e: hKh picbti 3-~'E. LIiLi 
I nr. fU:u:la]! 300 illEmnE SEe; lODP illf. 
lorirti Ttx ; 3000 diirlHrir'A $3 lli. Aiiiiniial 
st]«ElHi ulth Ejrb qriJEf VlcUxrli Elamp 

i~iiiiiiiaiiE. JAHihn, 1. CianaJt.. 

ir3iE']t:ii.Kl> >^rpmpi nqm rcixLcn mLi- 
Kh'ini, |I par ppunil nr 30c pEC lainplc eIiD'.'- 
pnmj. AiiiirirTala ilhI iiiiL %|4 frTE.|iErlliii. EI=iaTr 

ips.l_ivii.hl QfTlan s'trwl , iPcitpn, 

S'!'.] UP lluiilaci:' l.lluli, muiiaEjiia,' darCi.i 

bEEilvJii. IxHihj Kouml- 1 1.x. fcilEar EiuiIet. 
Prlnur, 3 ChoEcMIL Tcimulwn. Ohln 
JI.U ILiJijNl. Utr.j ;ir Alltgm l!*OII lllui- 
iMElUM h 3c- l lullard. 11 0 T^ t- mcpL I Pwt&Ti. 

FrtFlfET liirtvTEnl iWn JHawliif?! 

].atiii>Mi. Slam. cic.|. ilia ■FatEr’iirlt dr- 
lariur arid rara nlil Ban-alLiei »arnp— ajl 
Tor «nl!T Oa tn ipiirinrj] i|i|i| |i-aii||. irich- 
lanll SLi^iP Cn. Ncatpn HlEhlinfli. >li ;i . 

j|.LCETII.l']'jL:Li Ui^Kod Kialci Jtil. iirjE* 
OCX, IdiEC EdmpIcLa UpIeM SLiibi jirlEP ]lil 
1tl3, Ecil. -REalilay OlUr-ni- SRP PlEfc 

llT-. N. T. 

lull' IhCFFtlEF.XT Fianmi tiK ; ODD :4i;: 
l.nif, 4i: 3.Vtii, $0, PrrJ OiArn. fl» 

TBMi SI^BTt^fclm. \. T. 

P'EMMV AiMlnii ul.^, ...Mir K«i.in. 1‘mix:. 

Kthh. Ulixrla. Iflr AIto N.0|II> bIuil:!;'.* 
1^. PbllLicUc KiEhinEE. lEunl luclcn. Cl, 

El li!pT 41 nf rntL anpx^Tali Sii^Aiii^[rt7 

F. ]]and. HIT S& nijin si . l'h|Uil#liS>l^ 
^UlLITT ' bLiRitn' nil .Lpjrrtyii: 

Pew OT-Emlunii JitJualn ^Oiamim. 'VlnElanai 

Nail JuraE!i. 

".hlTIEOIK]]] ^Ct ibKk Pf iLu9p« El 

adriiiiaLi Eu ■aOi’' i'ara cF liuilniu Ear Kan 

In- TOiTH. irl itiuKt ■’crr ek- fiT hrimnil m3 
fipMiailoai ILil lalEh itx liE'ld ] hid. i 
iTL, unaLIv Ell EaRu CdH e-f FUEthET HEX 
TUStWlcn, ^nrhi afn | lif. rrprirL, cw^Iy^iI 
a(Pcr1l«n Ullnff IparF iinilFr EhJ, 
dairlSullun. Vour cdTir ihmld do ranilFj 
13 urll PrI fArlbrr IliFi miacEpB Ik IA 
Tiiti, clmlnE dilr'i Elr. . «rltc M. L flnrA, 
MjilaCar. i'llMLOL-J AdltFIlllnE. TCT-Plir 
llarAanlrL lliTigaxIc^, JOt F. OrilArlO S[. , ' 

t.lll'IIEO. ]|E. 



Riitc cams 



UU> Mnnn rraadail. Tin 3ad tiuu' llllt 
eadiL adlacldEi pa;,' up 4 d tlH.fO Inr rrriain 
[' K. i-fnlpF .\iiil tiLph piiiaLurai for lU 
lir* c«]ni3 IVi Eigj 4II kj.ni|r. bunt dt fur 
larga ciilH. fuldCE. Map IHin murh DTpFII l« 
'l■'■u. Numlimallc Cvi. IJetTi H, FL 11'urlA., 

TaXlA. 

OtT PinFli: iih) plaaiura in riillanind aid 
miKA .amd Ik (or LiEd'4 lIluiEraticd «p]n 

rtiLlli:*. flM.ll h? ■drlljTvIfil miLh Ft 1*anil 
Fur jL rl[hF nrnr IL Ual MuTilr Numlli. 

inailrE, Mahl Eldtr Urpl. P. Fc«t CVurFli^ 
Ttj. ]rirEE3l. FEjte' Ctin P|™ In. Eha IF. 0. 
CAUrUFIMl E li».‘ SFtJ 

ilu ESf; St l[id ElFikC- lOr. 

Kiimin sFinlii, Ihi i TIE, .O alv La ki. i riah. 
' .i^FKItM '.' lN ]]alT lUmE-. a'nE- pLctc loclint 

Es-^lmn- mcfiri' ami raiaiud' Ik. Did. EHCr 

ftJir Elapldi, ldn i. 

gENlI W alir 1 ‘dLirrtf-jA cc-jiii and lau. 
LdE «■ Ok Ter So 'llOfirnp, Tri-lifr c;ol= 

CA. Ta Ffcffiil nc. Tn il. 

n.iltt ruLiyd SLilci. FnrrLEn ruin!, 'x'i.t 

mailLli. faEalnlua lOC. Mi-P]ct]E-. CfdDTddU 
l^Filnpii Ai'loiadili 

~ FI TO 1-100 K|£F| paid li'ir aid »tni. 
Many teo 7 Taloahh. Ktep all «ld nonri. 
fiFl iiiKfiFil. Rami It EpriLI fi'iF IJOloiltatEd 
roLP viJut I.Keiki d]0i ^uaranErvil pTliai. 
\Va tm]r irrf ilIL Coin IiEhanEO. Uci 0| 

].B ICot. N. T. 

tINiTKJ] sijEita. ljjjm r«n. nK^«m 
tir>nw. IhlXf-lEht nlrhfl i™i EaEialn ILll, 
3SC. TblRWA duel licEE- cfnii. S].P*'. 
CFlUrrC nFF#nniwiri irj^i Blatn. UaFur. 

T ii]pr*:nJ-;ST f;t'i=-T, h uimk mil cua 
1p(. 23i. CnanME'j, ]L]S Eoninrld 
unrF, FilaxjLiAd. 



CAHEFtAS AND FHOTD FlNlSiHBlQ 



PIECITC|V;il,\]"F[E]IS— S f^IMCFTi, naKa- 
XlnBi, ailnrEEKM Til? lalUlixa yearly Ter Ihe 
ElEht hind lai^ nFTil mnrr. Make pUCrJ llL< 

Eiaii wLih ^ur cimni. ll. f'. Iialnlnn In 
.-H^J|r:al| -1lr |ihi Ei'iprildK IhMt hPW. Urilldll- 
Ful FPIH-Ilm? MtUMUnn. oulrkll lratii*il at 
hdibE. Lair edit. lEanr eiiu wliUc IthirrlnEi 
Vi^rlle Inr rnrn kmi'h Imlay. "(.FPl 1 EdAI] Php^ 
[Pfiiphen 4.ii:ri<.'T4'']niL UtpC. 4. 10 'A'cit 

aSfJ R[., Nfx VuEh. 

EJAlia.^ [NS— JJ-aWtied* aF ihrm IliPil In 
PdF hEur harpaLd tOlA luit ClT IPm- Pirri., In 
laiiir/aa TuE' ail]l anil Bniinn nlEiurei. lEniea 
ami ilhiir jiliiennruiililr hniiptlar. All fulT>. 
antErd and raid nn i^n Juk' Ixlal nr miinpy 
baEh IF nn latLinEXL Pi':ke fer mur rdCT 
ruiiT, |i“, Fn-a. raiural C1un»i. Cn.. 3 30 
SWIh ■'I'al.illtl ihTf,, ]Ji>li|. IiFA, iCblraya, 

311. 

CiB.dFl.ICX. ItttD.i Fj F 4 0 Cw* t«ii 
111s. .l]Mk 4theTi in hiEviln 3U1 Na IE. 
NiiTIRiP nillBF* Co.r 33 0 hV. WaiAlilxluii 

fhME* ^ , 

KFINIp^ Vuur Fji'-liniil frlaiiill I'lr _ hrlLlIm 
fiinrll* iO auntr-aalw nln^ni — Jl.inj tn on — 
11.30. rrTfeet rapkn. Frrm anr iIk Btdld 

nr inavdiui, brauESFull; OniihErL FPicpaEO. 
■>^rTHl ■•r Fn rn|*i Iw iamiilai #nd dinjilT- 

Mainm, Clrir.Tl Me. N. 1f. . 

J F'.dt Tmi- ilnlLiia L-J|rh Tul- ph.nlni;ra|ihi 
(F QDDiuLl E-TiFcanhi dP (rmtiilddH. iv, 
Brlhel], HO IV ^ian nuFtc. CHIwep. 111. 

FiLTiFS lirTFlopad — 0 nrlnii ?arli nria(|,r. 
ITir. I'hpIdtiTiBter. C'nInnTlII?. 

uiDrnL Ll£] .^aiii] nujalfia, 

FleiitllFul lealhirtlCa rhrtp ta<t 1CX. Un 
lirUa 1L,I 30ai:Ea Enllrlldg Fhpppp, I^^E- 

undCEa. Tenn. 

ni.TiF .lEkd L'lVlIii'' ptllKI ilciidniirit 301. 
NeprloLl 3 e. IFReodlUil. dtlF UrETUll. Lhl- 

f acTK 

3C11BAK PlIiTU dewldrwl r<- nil. DElnti 3c 
£irh. Trki] L'er. EFeiiilFullc lidunml FIiC 
mlaTRFmFzrt .^r. Fjnlar |Fif $'''■<1111.00 hluler- 
Smp F'hdio CinSr'I. Ifwni E'hplo BettIm. 

401 3Strtlia FI ., Alh mr. N. T. 

3-]dK.3C Srenw 1pi i>M«anphr. Leira 

llOlFklT at huCM. FplH ar F JF tlml, Nrvr 
Ilian. NullilkE tlFla lE. ExiirrlFnrF unnrrfl- 
■ ary. Aijuriran Sciioni cr Ph«cmE*T. 
] iC Td. i:in. liiPI 0]lrh]Ean .iTinue. Ulik-aw. 

^Ptci.'|A r. ¥r]p,| ditFT- ucclwlnc in7 
Uh itiII 3 <En<i; pEtnli 3 eEnei aiciP. 
3ti-autiFi:1 T Ixch rnlaTr'mrr-l Si cenLi. 
Rend r«T idteCi] barpilp 3LU. 'Bpinnlta Phiitd 
riHdihlng fMapahj, 3» }t'll Aami. 3Fami- 

flia,_l'lnlnli. 

33AVJ3 Tcu a Euiara.! WrPf Fcr fiiec 
dimple dt IKT blc THEidInr. ihrnjnE bo^r 
Id mihe txtler pdcEuiei and eaEn. mruMy. 
AiniTlLan PhLeuaeaiiliy, ltd ^amna llusa, 
Tlmlcii, 3T. lifaal. 

TCHm FatprLIi hnOik pIeeueb tcdariiA 
ilw III. Fik. Tbrfd for Moirlir. [i<ln. 
Reria hw1 iHBillTE luiNit todiT. Aditrrvi 
DBEniET ITuiid J.ab., 33 L BaturlLlci BFi4r., 
31 Jbi Uulhtl, 3dirl- 



MOTIdN P.FCTUHEB AND BFIDND 
14UIEMENT 



I L1.4RS. il'nm>.vn Laivaln ICruiliiuaFten. uf> 
Fijh 310-Ie. eiiMEltr PEirP' iBliimLUE ddririE 
ilxlwn ii'ijas. iniEinn phLuta euieFa with 
I E:3.n Jeni. ud ■■aFer-Hmtit Kaa, wnrit I^U, 
uL I33.S0, uEili iiidnET biEh EUinntEP. FErsh 
iCitlniin l41m, ]40 El., pAHeliautiiaLln rermt- 
bie-, iTKludci 'Jqrrlncilr.j: a-i $i.hii. lEumlnHli 
iiF lehLT hargulDi Haled In che ecmI 3Jiri 
jiiThalcxTani OCa. 3ii^. f*n|iy nn bere-Jpe of Ex 
In lEBiapi. U-m C-iinrra 1.i4<i<uaiiy. ITO IV- 

liaillwifl RlJert, CTldcagd. 113. 

IL.Mi] rUR. DrlElnal Bdipldnlai' lOpcr. 

> Bur pBlai diwnmcid. ipld 'unhiidwn uiIIme'i 
llrit linn For ilania- nmeunL Wa riiJid 
EdriypLElbi and lubmlt H iLoUIh: Mcrhi tor 
lalhini nlrEuFia. Bilnf Luealfd In Eha 
bcarL dF iinLlnn pIrEura lriiiiia.ir.r pa hnurf 
B^iluEijm requlEenenti. EiIiIiHiIxlI IBiT, 
PrrH Fuioaiei. CCJllTbHJi] Sc«<iTlu l.yiinri'kF, 
3nn Mepct lilOf. Weiiaru aiad Blim 'Flala, 

TldniTTTMd. exFir 

f ALKIE AmJ rmirki fiKdiiwn ltc cJim- 
epinE Fcr hit ibort lEnn l<ka), iiliiia, fic. 
C'FFf.api you EAA heIM CM Ihpt m tan fhITI 
ind it3I Fct vbi. (M -irrlier 1T.1L1 ta- 
ealTiil i3,PH. New 3i nrk bill iMjiitC. AVrli* 
T><x r«T Etw hinkleL, irLLhDdi. cUlgaHan-^- 

Huw Tn V,'Etle F:r 13 m Tiihlesl Bmlal 
tv.heill-TT <imi|ii.ui ]jV., EIuIu- F, 1374 BixiU- 

ftay. .ve w Vdrh. 

]f(l' F'A>lH.-3ltl'BMATir Ihi'luilinc PFKCU-- 
Ihje fJ.1l. IFiaai rdieeillfi- Sr Eijnt. .‘'fluml-' 
iljwil llliiai;. NTcp T1EEC9 Eameri FT3. a]E- 
tdr ISlil' dIO-JFrInr idvclal ]L3 Sl BSUpleE 
euteia 130. Dfii'TT D' FICOnfFm- $10. JO, 
N>v ]liL, FriC. J1 l«u 3L 1B1IJ 3hHCdn ItnO, 

Nea Yurb flFjr. 

riLH Fiuluem. ccoiedFei. marhlnn m- 

•E4iiii>lt. LIiLi. JlL-rie. Auiuienjuuia, SpElng-r 

Held, 1 31. . 

3 Cl MM ~P I L~^fYlurpalyiii. Lhit Tne. WU^ 

llBmi, -tlT Unjtr. JiilinitaMn ,_3'a 

rOTCS I 'LEAB.~]4 hiiii ]lennal ufelT 11][a 
tlAei EWII MWlr cml nf jnnr mmln Dahinh. 
Cai'iUEE circreijiaie. IBB Feet ixhhkiE Bnd 
pripiaHT $$ RJ atj JFiil la BijpCeiy Difd. Z, 
1,1 •V F'eri bt.. llirtmnf>. N J. 

iEOIOT' F31Jia. ]«■ Fi.. fi-Si. Rend 
iIEduc- Fee liUr CBLilme bthI p»0It idtPcntT 
dim,. Faitla FICtYi.- -naleiliUTe:, in. 

30J1.JI. AMI 30.1LM. Uarnilni ctfd ewIi 
[ tl.Oii. Lliu 3 e. IFiNman Film BeeTto»e, El 

jEri aii, AlliaOV. NE^ Yctll. 

CAJEKlt.K— $M5. vinur M». j *m«i- 
rEraLee h L ih 3 l+ni In lurrK ISIO. .Oliudlii 
cri Ln <XTF" In ll^< Nn. 30. Nnniiau TIrlllilU 
Dp.. Bid 1V IVllMPBtnn M1a_tmr^i;n. 

xlBiup Kr LliEi- 
llOE Nd. n. llrwri'ailF. Kia ma. 

■ Ifl-aSMlT ?]]-■««. L0C iitleei, LpwbIi 

Film Jlirhinnr. Allcnlnan, 1*^, 

SriM'SC^ltfiVEE Fi|U3iiiiUL±n. ' PiruTTe^^UK 
EalP Fill A-!l L:|i>r . i.halMi a, hTaanrFmwLI^ 
■■PEltRflN.il. Ifwlei" AfagaaLiLC -jiiEW- 
crllPB' menthtr niiblhrilliwi Far tlinta- ahn 
■'ahiKL"' and thclT rin. iL.tB tebe, 

Ik rUFiF. Fchonal JJiiLlcB, BLpj» Laht, 

ilPjSn.J'IhllL ^ 

litVIlY L0^[ eamm II^. prtjEfipr l3ly 
LOJE n;mii!y $3,10. ID* FijuL LOM nMEaJl,a 
fl.iiQ. iUJ] eakerii $3-1. nraifrEnri $13. 
EUdMdlea IS.OD. fSJE HRaliTt flHh 13 fdcl, 
iwlal, $3, bKEHC-ilLEa |31. Itij, F30 ■ BLh 

l$Li]L[.[l'B DlrtlCht ' FaillHI Flay'* 14 
MM iDia] J TT*]|, Itfril. Or pearliaee, 'CVFll* 
33eiHniaaT I'Llm (!«.. 3C Dhutth. atrevt, 

3ln,L: n . jLhjA. 

l>l >[.31. F3JJ9. Biete leKElptlc*. lijrrL- 
fteail it fiiXI. IllWa ]ii4jrr'1Ur, kU, |00D- 
Ft. 31*. m. dim $1,Q0, EiLelilce ir|lmi. DLn- 

rinnatl. 

LKAHS T?*fhlm mimBTmrnt H bcm?. 
I'nuiuol upF'Ciiunltlei. Ft«i wtilcif. Tbia* 
Eru MjiiByiTir EiiiLllulB, Blmjca, Nav Td$, 

TBADf ADB riCtihiCAl SCHHOlSi 



LP.4RN Wauh EupLlelnd. niJn EdbMl,. 
30:a lLI|,lnn m. , Rar. FhaliFlieu. 



BUSINE^B DFrORTUNITIfi 



F'l.il'TFK TniluiLrSc* uFer liadaiirLiui 
mm an appnrlBnliT Id e(nrL 1 buxlnapi cE 
Elii’lr twri. iiiaouriEEUilnE Id EDorb. bmL" 
Etei. Kij-renlri. Tir.. In Plaitn and. Jlapblc 
ImlliEltn. Oc milerlil makei $1 id.lr3ef.. 
Ttuhlirr TCAUlidi FUrlillhM F«C ipecii |>r«dlC> 
thn. SnuJL lirHlmEnri iTlnii lilt reldiBd 
Fktrea the criLh, ht-iyTlwd ntwH lee He4ed 

ami Ehll linu biaCti Elii ijTlOIAd. iHtmiEtnE 

t^t*3e1 mhlledi Frrc I'ledTr TniliipEriii^ 
tiepL A, 3430 lYiihlnEtcai ATEdua. Ncir 
Turk. 

3L.11LT Up Id |33 FEtUy *9 mcin pmlnE 
-nuilvTVHyTii In. Tran" rrtlar nr rhail, llliaLrB.1- 
<d ticaklei fue. AmETleiri JloilkTOdm Jnduf- 
irln, Liil, llepE. 111. Turcntcy DnL 



POPULAR MECHANICS ADVEE1IS1NG SECTION 
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M'lrlilfif.liie- SLirL 

yhyO'ilcE l-IaCIAl|l< Mll<l''r'l lllurllU. .llllkll^'L 

u.1Lh liiv^h iir 111 . oAl-Ji^ I'lir Itllpr'r lim.tL- 
:lM, 4iililn. lloH-i. Hir-lpn (umlcuH. i'llnL- 
t|ka liE-rdiHUL ncanlLt fQnilili^ r^Lfltal 
niDl'i niikkriEk srm l[>li.iLli^ ojiilJ fonnuU. |3- 
liUt i*aJi[[uI. KLEhL Inth. wenUxL imIJ fnt 
ulth [uarEH EcrElTy f'lr 

lllErLkLZl\J Unip]Mv ]^<LLHiIl;, Oliiy’ 

ilng^_M Irt 

$iTAfLT Til Luilnfll Ln nu[ pwn tltrhnn, 
Rrtt JnuElinulii — fEilfii! <p1llaff (liiil [itoiluft. 
ItikfiL b> 'iLK'irIr'kT — ai<f klJids inu thvim. 

r^n-TEPiLiir;. }V:LI riulcpifl. CA rfltrkL~ 

ly cdih yNr rHiTpl kpnilEwm. |l|j iimflLi. 

Llipa Vkl Ei^iLil Snmtmnl!. iTK nir- 
U(«lir]. UliiECT (Ahi 5! ICil'i flc-. ICLi'* 

tKMWlli. Minn. 

OTi\'>; Tour bniLntu. T-niilrLnE i^rvunL 
r|ppihfrii Ih'rLl* LlllULrili:il c-uylQR. 

Roplicrsicnt picti. ittuIutc rTwIi^lr-r. n- 

llPHUlJ ‘lEtuUll'l CGf-inCri pic WIuIiIPBIC DTlr^l. 

iJuJck irtlm. ]Flf I'ryild. >yl|: 'n'". 

|ne PB EEjilEal iiryilnL lU-Xurf ^'1 C^pLf 

Q fMi ontlit AT^.. Urtmll. MIrh. 

WOOn^MCKHK KUrt— [iPiul Ift rmir lp«np 
tnJ gypilenji wLih Mfp'llkp UErdi anil sibpIL 
inLiHli; T>iTllri}liirp fra. tVTli HyyLpiii, 
Kllmiokl RLTj, ra. 

MAEp>: rtilntil pritcfT pnif Etnlcn niml- 
lurn Mklc-k h-LuNip. Fy«If L<.1 IIU. >:ullF 

niidt. Bril n Elaht fpi h llni?j -rirA lEnifc- 
kc dHtEjlllnfi LTiLl ind P'^ttEl dlhCT 

mEniiric^lpTlr^ niiliurlanh Ifp. ^^pixpci'xpLy In^ 

ilmcrjcj C*.. ]Jjl ltniJ._.MIth; 

DEllECmiinY— Tflli 'riifcc Uj Jnu Ihw- 
paiiili id* irLldC-j iC 1i'hp1r.>jk-. I^h-d f-L.tO. 
E’lrnjCpE frr?. 1 lir 1 p 7 Hliylt. LmL! RrvpiiiLn 

Arp., tlncInniLI. iJ. 

lEIAlT.. rirdcF IK] Il 2 }vt manuCkPl urine hpul- 
pppp — ilin'i^ iinAc s«l ILiip( EyiuPAa-ICL-r rLbljcni^ 
I'j^cnlfii inbchLnF mEhci- Jl.UU rllfinHi 

tin Iftc. FlPFry rilThp t niic-pclne pcfiiriEi"E. 

n|im1li|y. ^ma Hit l^ir ompir Lnil 4nm.|iliilii 

mill UEilFr rlin. IMi^rvm Ink tAiriHciLLoc. 
:iti* X jJli fil E-iri, R IHr.KPi 



FIlHK tjuiipn-lliclu — uii]i|UP nitpPEJiiQ. 

i^'rLIt for Inryrinil |nn. JiyuiKiitlc Tmlbu 

TiVfiC LLPEECr. litnturkT. 

CfEiv riM'l'nillnir lirflir unrk. Jink? mriYi 
''hAnitilPlItceJ'' tici, tl« nrullCi. IktlEfn. 
pTii-Elm Lk, ■prlllripE iiIjil Jl.On, EELnilL- 
mPETt. "Li''' '^'iij^i^il(]E-^_^'-iih 

Jjl!l'H|:Ms|OX~>.'i.iii‘iri mall 'nrilw Jm'pl- 
njFii. .’IMuji pbxiiEriC'h " jctccd Ion 
li^rp" Tar lylL’P, iliKlPrllipu lyCCrn-j i'll- l.'im.- 

nlrip nlaa pn>l IvrfnlT nlinlpi t1. Tnn ]7avli. 

ISM HjiitiliEtr. iTIlirilillall, l?lila. 

KRLL. Ry OlAll. JSCiakP. lIPCtlClM.. bLT- 
iriliip I ftniHEia 1^1 ri If^HJirn 

wrrfl. r.j.; r^^iriinm. i''h1r ie&- 
S'H'Jf'lL H.Jirn JiHiInppL — mpklnr ind hIIIhe 
piunciiila nmiliKLi. 'i^'rlce Tuc rrru 1lPt. 3 d> 
IdilJcUL-tr A4, 3^ X. ]^ELclil f;u 1| 

E'1i1rFiBij 

>:xTi:lt?l[l^ATl^c: iki4i3XPi. — rSrriMiil.ii. 

fur mlj. ripfhiK. IieveIf]. rv?i|iiuirt. mpchd. 
c4'FTnli4'i. <cr. 1M>r ro bK-'rc-J la I'UrinnA. 

fID I'lll. Any ErinPnlii |l.4<'l hill, dliincziiilnp 
i:>^rrinlnEllnT Il'n.. Inc., i-all Laka Cjty. 

I’cih. _ 

^ii'IIjIi a (ni>TlJniT fprnr ihm>. I'jint 
IPnilCUE'P LTIJVlIUrC'. VOt'rVrflll mnr IlDll- 
ru>pH. 1llupirpivi| Lnfnrnnilon fra. i^nray- 

rart I'cl. lUkKi BliKmiltr Blrcct, IkAtnll. 

UlrlilEuii. _ 

^I.^.M'>^1ITntE L'hlDMlI ?1EEI hUJJrl 
nijutHfi. IkcprUft, IdP-SS L'.p'.:ri. JninilcL 

Xini v \iirfc._ _ 

RfEilV. Mpku-Pi:l] hml rpni|.-^|F 3 i l^lEt -I&. 

[Hi>rril rmniuli.1 ti.fr^ InromnLclHi f«r Jliiiu. 
lEilfi LiEyrilojrF OrJniiPillP Kimialdp^, 

^hluiil, C>llf. _ 

M-riyiiY '^laklni vul etL Crsiturii. H^iiiil 

niurEFJ fur lr>17ifrlli'iiii yiiil uil|ctpi iP llirl- 

iJri’n'l Hill, IVnni. 

B[CI^'d .Hnd sbWEPFil... yi...lk phITiLis]. If 
T«i upy IjiLipr l'ni|«mi Writp fc<r CEm 
ppmpirr. Jtihu llitia. DSl^Q ^'i>.p. .Iyc., 
L 1l IHED. 

TMUL'5AXrrii >:amliv iinfi «ypliir nniY- 

Ptli'ik niln pmuyEllIFnl. liaFl. IjllTlEil UlCll 
TV'. IncF^libriit. urlk kilpy (me liuklf 
fPEll. Rliilllhp f.EiIji SlyrliPna l^EEPOEEC jCB 

aSM] Fimrill Atp . ’lliTW V-irk 

I^ATl-’in NO riiPilPEr lyrpn lifplIICi tl .'1U 

Ih-Imhi. iiit#[ fiirinuli. iJknufa[tur]iii;p j|i|itl- 

Tttm iDPlTIKlIW. ■UlhlhlE ll>|. Amprl- 

nm. PCIKEri. SID Rllkrjip lllili;.., (jCEcclpnA 
IRilP. 

JkH"i". >"JdC, FiEEtllFJj inpf||i>J, b]E TTKtlLl 
manuflE'lurldc tannln-ii UN.|nH «niMi.'iiLil 
niiiiipi liinii], tnA <n.fd. iili iEa.^ii plppfpn. 
fir , Ijrif Iblllcri lUl. frrp MKrllnBllin 

Jlcdfm I'Hkfld fykljic, 3LU UllllHU Bid*.. 

ClLri f iaiiil. i^lr> 

Trie." R IEWTi ippru llsy lii|4|nfLP, piEp 

[plija. Frillin' frEfl. llPrid l&JE-.irl-pp, [r- 
fisjlyn. AElinskp, 



LFAUX' riilk piTi'cn. ulcfl inikliu: iec liumt. I 

11 HEP lirrrfll.: IS y FuirnNIi ciiiLiik'ly ri|ul|i— 

DiynL AurpTi J'lii>tD RnRcsrlitf i^limL , 

AUEdBH, lEUfMlJl. I 

II .IIIOAIXR ^ rilEl. yfftlj nuLllLI, pudUllBd 
' fiinlllP ilr|Tf, 4fiy i.ii:| I rru ir.iilvlp I.IIm 

tml lElkJ. Fidy lEEiiij. J'ully T*>EJnra'A 
U'dil MIL tfx Ibfilipl'kff, 3 tj O- llfIriHrk, 

Bira jum. Twy. yiit* 

dJkT ILiErrl ; p< inilh Tpor imint In l'*.li*'i 
iifiMurtanliy ilIcBslH'les. t.k-. BdiuiiilA iUra> 

Enra' 34iv X ui KEp. lCni.y!tpEB. Fk|_ 

Sn k^iniLH IkpJlirrpil lL Iiiiim, di^Siilri npyr 
A r?nl c p«r m*m f«i| : luu tliirEr riM rynl«. 
FecAIjIiU' bUdlnEdi lilycllli; llku lli-il hFydd; 
wi.ir|i-MlT HiiUipyrts. ri-flninrii l.'ili-lp'Ariff . 

■dorrfi. «l^. OulMli rurnldh'EiJ. fketUd fTtf. 
fllH-lHlilft. ]Mal«F, 137, M yj-liin. luiL, 

BRFIIJ'!!! BbEtily, dPlL.f.tnuEy liirriirvE'; 
n-.ihinB lilfiE ri.iiiuMT KtEciiltr — ntffsdlllfi. 
IlLif 4lli»i iFlIlnp lliEni. InTEdfiuc-ni pmtR. 
E'riillEp prryl. ZFuiTTP.fiiL iiriplu m rry lAliL'rf 
ATE pilnLhl IHdEtHnilCUE- lUlLk HIT HEV|«. 
liilarypLliip hiiiiiiiLi IILrrj|iiTW. I«ll> yiiiljlii- 
liu. frHl MIIIet llbciDliL, ItF lTUE. Tnmpi, 

Fluflllt 

liio lliiiHiy liiiiDd iiIjLImE 3iiiLu iiBrU, 
rrtlrilnrp. mjndfi. rbiiKlELIccii : iiy uen nifi.h- 
«d: npnlEncc UBUEMiary. Oulllti TumUhriL 

p'urufrripl l"!a. , _Aiu._M. TjrrdLur, LR. 

I'DllMlT^AlT-nur EllLryliiirf irlll iiir|irlpCi 

jraii. Ilyllnrl, -dl l lt j i. K Pf |f r. ChlrPIEP. 

OFFrt.pTR 1limpy-in:ik ln .1 rnarp ■l'>if liijk- 
iTHik Afnd Id i>p.(BEF far oue ~'Me Upinr" 

lunllT KhpLiliir'E.^'' [I'y fuJI id ii|i|iiirLiiiilllrp. 

ruibr liwiliiTTP, "i^rriiinf. VirElnlj. 

I'jOrrRI.Il Vmir linrma, Uakf nmampfrldl 
kml iiulkilni pEoduiCd. Btll CEa clinri biic. 
L'JEi] (VCryii IiPN. llinkuL ri|i||-i| llErlP Jnin. 
ruiiplpEn iMdnr'ul'im lidp I’ldlPcwdi'E' Ici- 
iIupItJe*. Ipp. ■ Elblluiiil. J-l Icbl d iiL 

t!^|li|ir‘BMlKNT. Tr*LEllllif tiUlLlkhlii PAt- 
ElEd tj AUliiliMbllf. d)iir piirlylilf C'IiyItIb 
imu-IiLiifl )v-Efte 1 .ijuIrhETj’ riHpplnp lilxh-k 
ti^d-y tP PMCPlE-. lilE dktiijlipja. Efrylh 
' I'utdr^hi*. 2]# E.arjTFEEFi l~rtn.pl. N‘pw Vnik 

flTART LEnlf liiiiliiM.p mni-Yil^rr I’-ii.te- 
lliliiE liirnlihvil. >!■» ranTlPPlnE. JEaiiaouJ. 

j^il y;:i liiuEthTiT- Xpw Vurk. 

IV I lOf.ifM.S U-; MrEtinry onn.ilDO inlr-lEi 
lEk!. Oilipr TLluBlik lii(uriPiilpa. SEutlb 

Ci'iBEWnT. lS~ilfliym. SEEPPwrliinMllK 

PRIIFI Ih'ii'iklPL ibirHIiiip kr plyiip Eiir 
irahlrjt (SP-tm.l upEkU' Ik (inint ijr BlWn* 
•inriHfd]' pf jpur nrrn. iJIlCt Cp.. Sll <irijid 
ilc.. Xkhi Turk 



I 






Rl rilfn^E-!]! SVIlli ji.iiiriinii iinnliirEI. kLihy- 
ppiI (hiYii jiiiirprir. i'nniiiiiij. crardPdEf. 
dTE'h-iffrEfd-. .InaliTjril ^rfk-d. Cycalui: 

Jbrr. Ik TIiaEly Fii.. TS'a ‘lii iipljiii, Ip. h*". 

i'JlRMl'J.Md Feiilel wUI lurnbli fivct-xlad 
jnd IfPihi lEi'-TaCp. aN lliipd. E.l-ild lr»p, 
W. L I liimnl iiRH, IMi, lE.. (lUCilPO Avd.. 

^rnrMip._ T 

TJIaNLV V.iffnJujB4 iiriiJiirn pyrEM~l TEPd- 
ViTlf. All Ik4l. l.'riBbU fECd. XI. Thkkly 

lS'.].ri|Hi C|iin. I K I '. 

|TIplJLS“^|in -cniiK'llnn ^^jlnEk*. IrMd In- 
CPIIIP. 'lUjrli rEdUltl. iBIdrCipl lllf hiF.'illL'*, 
"'BkiMfUl CcilKrilnc" Trri’L XaLl.x-al (.'uUpt- 
[MM_.lFFD I l.iiiiK :^E . Nfirirki |ldi|o. 

■ 1 I.S RTEJElri : liVlyUPEL'; liL'.il, yImijiil'pT; 

frvi fill IMP. Ciiluiilal fliPTlfr f-Vj.. sviidiina- 

fn. Il'l _ 

I'l.'il'iX ].:irHii1rijTiiiif ullfi "Hin|||" ^ nra~ 
r.ij(-d|i(u.'lnH-Eum pfniMnr mi-'lilrici. Hctrl 
diiyll -:'l''lciil. Fuiclrulafy riru. ICdiBln.^ 
^iirii.. CiifKuSIi aoi^ lirMi'Jvr'iT. Mid'ihliTi. S. 

I'f.llkVP'UX Marrilzif] US UT. MunEy EBlt- 
nrp. rcprUiildtp I'u.. SllX nuJl^f. IDos 

>fplnpc. 1_kt. 

dJI'J-lUATEl d Tiiln Lanillnil nnd dllinrf- 
iiiml iiip.-ii|nFi. Jlr InilFHii-ldnl r« Ilf'!. 
Blirt dimilL crovf hip. r. fliHidi£iily, IkM 

Kjffl_Vhilli_Fl_ri_YL;__Rnfittlan_X;__T_^^ 

Al!Tlf]i:iAL HlCblt IfnlCEET npBElnp, 
IndEEUi.'f Icmi CP'tElU ir-pod ur pamml. Jlwr- 
lar Vi Inrtp Ihkh. llrHiiriHf. ill IMl«n. IDUE 
raiE. UmimEniil yudlnj. csnptBii' iilapEar 
Ill^lBE-Bltrtlf llEEllEalllllld. £|Il(lH1 fumllurp. 
riBluiry. OeiIIi|< mtidi. piirllnilLEi juk] II- 
ludCE^ildm TEffi. ChrJd, kJahUr. IflincdiJt, 

A Of JMUr ^n. — 

H.|'iit.1liip; T'lapp Kiiiin joii E^uinbrr pIiIeb. 
Ullri^frliPirMli ilFIlif. IMe IldiA trill aam- 
rid fr_'f. E; RilmET. Ei4b. liVimafr. Hlliia 
"^Silfi T 3 iEl:Km”Ymu ran dp — 3 lyjlliy jpue 
[ElEHil]: hJlt Midi Af IWA. TIiIp rillpvllnii 
iir Erlrlif hii lifpn BEiprdfd iiy Tburiun (pe 
lliF alritpp pEy>M. XrlEhar iinpinytl tkllL 
nnr <hhnrilf tTTiTtEU'i^ trt K'lujEPd. ripniu 
Im Ttk -Mi'i-iutf lIliiiErtIf'l fMFft Fit p«(- 
rUBn k] plus pidEiEil' H-ln-n iVIkfrird If 
yaiiiiilp I! id, TFmlE ■"■T-rtn, prdcrInE. riifiu- 
IJE SEPrilahjn Prr...£, flinin jiis. inp ES. Dni 
iLTld ddE.. CMpiep. 



^[.SKF AElinvItl BLIrtik. rb1iirri:l Eliiiiy 

lllcd, cdi imILdliliiE ; TaEhar iiiirjiinj. Xahfl- 

||pd, lahbflccic, liiigafndA. Hiujib. wP^ElEnnE* 
Mud. knEiiipnplTf. tlrdpcoiE. pninflc nml 
FMIri fL-idrnc Uvltiab. Ainp.Eliip yiiiiilp. 
3l'. Jiilin .1 lEjjii IM.I flranilp Villa iJrlw, 
J>H. AtinlEd. i'aiir 

Jr.'U;K VodiT iHn ppi'lucfi, Knvnlpr i-ifpip 
yparpr.f. TullaL arlbrlal, imp*. PEId'Ii.-fi. 

ivt tuEKidtt CTCiTClilnE. TtliuhilE' Upok fna. 
>laEl«nal idrltnUllc l.iiiPTilcTlEi. IfH W, 

IVrcqiL P Irhmiiiiil, Ti. 



CHEMIBlTRY 



SKND t1 f>nl’ for niPrr iriiPlrJtpJ Plntnk 
I-IE .criiL'TlIddnE liiHfe 'P'llll sox TdrillUlPi' knil 
laiLd. iXluIaH of ililiLrulU yllil PlIEtuUtll 
fEd P. Ivinn. SS-'i-A fd.liAT. X eu Vufld. 

BKXn JE*c mir fra |P‘^ bf^xaln IEpl rur- 
ttdhk 3DH ■ii.iL-riV'rv ' r- ^Ep] ]Odi dhm- 
Irald. l.jlHiralncy ’MaEfrlyUi* E.1Cia|idji|i', f-lu 

7nrJ BEraE, llhicird. lIlLiwli. 

BAXDUOISIX Fccr ohEmIcil <iiiFrlm<nErTT. 
Truiiilriidi fiE <±|ii'rltd4[lCi. dl1U?dEyCrrJ. MUl 
Hck.i1cIfI of fPTweimmi-^ lie. l3:iE:-:i:1 rham- 
k'lJ yppartlui ctCiloRUF ltd. ircnrEit ncICFi. 
CfnF ral fiFFinlfal L'.'ii.. BjaJlBpi, Pmni.. 

jrplk' — AilirElblB AUBCFBF I^ITiIeEI IkF 
fCfiy. X'HiEMl. TLiVlrvlarp, 1Uo, J.diulnE, 
srkLiiiiL 



FUnmULAS AND TraAe seCreTC 



fEEESirrAJj AnilVIlIl Hdil FIBE)lP pir- 
iLriilarr aci^ $X.rM'l SEpdllrlrui fiirliiUllyi. Bu|i- 

E piliiirlp.i.. Fir. ItrtllfllF ■'fnlrp EiiarinEFfd. 
_iyl 3 il_llE«lkTJ^iJ I lS'._EEdB_at.. Chlieil»._ 

"Xfl SEcditey liudlnfci" ] luppily icimpbF» 

□ r Rw 4 p oil torpiPnaE fonriiTlap limiliira — 

Ehtl'i IncurFd iFirlrp — irtw iri-ilf mpntT — 

rim* fn uaefritlliLldri: XlTB-rtliFrllnE' liMCF- 

pLlInmdfpr. frFel Mlllfc,. Uhomiri. t'f'-lfati. 

Ttmbd.. Ffwlil*. 

[|>] Tput corn bou pTiilim wubeEIm — 
fllli'ip pfiillE, SV .yuPTiB^pil Enrmulyp, 5 va.y 

idlllBk ■dlhbfp. roinplFlt kl.n. Xdcpnd IToc- 

uilni; ('bur'i.'iLF^SVBdliliiEriui. D. O. 

FriBSII'L.SR AI]~IClmlJ. CyEilPE Eepf! 
^.ar rjEmnEiirlyp ■! P I , Tarh Edlilpja, 111 _ 
^l.^KE^ Vuiir tun iifuiIucEi. XTiuplQr lEECdt 
yi>ar»Ftr. Ti-IItI arlklyi, r-HncF, i-lltyrci, SVn 
riicn- 1 il' E'-vrslhldiEi vbi^^ipIf 'm* Era. 
XaIIiHIII fh-krilllM l.aliuraicirltdi, IDjDSV. 

llnn ili lEIrliiiiiiiiili Ya- 

JF]|| v.sr.E'.vlEE.}: FiieimuNi tTir; (Irrulw 

Jhw. MtriH.d- Tfpp ly. llEPiluT. [n-l. 

MXTE IcM IN-vViL — riirkriiarditi^ EpffIIiki 
r|i 7 . Rpcl formiilJF. 51 . up kill. Huumlfe 
>:npnriliux]n|F Rcl, Jrid., kali T..akia Clvy. 

1 ‘Fa ll 

TEl^lilJ F'jcnlUlu. Xun-r*l 7 _xiiirTinEppiL 
f^lalop; fnip WrlnPElM± VlKinllE. Bflkirdd- 

TllEe. llllrurti. 

TEX IViiliiplila rliwailni futmulii. and rt- 
marhalild riiKrlmEnd — F..-* yuUE riAd hFaln. 
VVrInk- liLFinluiH. 3 . 1 r. .Irthuf Taliim, IlHpll 

1 ‘in'afE, XorEli.li ly, l^|l I pliijriftY. |'l. 

f 7 DCMi.'!fl ToiLEd JUCii fomnlidr ^TiqS 
bilntT IkdL. C-Edp. femfc Mpi EJl. ■DyiEer 

)[Er. Xi ] 

III I MdtXRV-SE.lirhIXG rdyrauilBi. MM*- 
EtrukF rhrmbfil Erltkd tnil iiriipklc> Eli'ir. 
Ih'iPlIitld. lki:i:Lpb:lL .‘•rli.'ilMlIr bP.. BldKk- 
lHi d' all r 

R>XOirir.HK II. [■iX~ 1 i'oM'llit I'ltrarE formula 
11 ipE. lca|[R-i liThAd.. .Vrk inupr. SVIiiE. 
J’fillSrrTj.isj. 1 ii|].|nrii Plan*. I..I:pimaEt 

frw. IlfjrbTl. T. Kfikr. r’lilrai m 

rLl]LVII.'LiV ii'pr JIId^cnllDE hind jn Bilk 
lipilciiv tl.DD. SI. IPlifi.k J.UII C .^E.. I'rFi- 

TIO. t^Mf. 

I’ElVR FdMEiikJa nalybiuiiFL AnilJIll. Ifdfl. 

.ilalii, Mhiual^ 3 MI.I lYOdp^. UjtnJ Ely|tJili, 

VI |i*lgjn. 

rillll' KlJlOrCL.A-'^ ABkd IllE lllAHlEalvil fLl" . 
Ali'i£ IV. lilPBl fliHlt Klmi-- Piirk n iilHP. III. -T 
ITIR VI riL.VR : BL-ipriffd, il.n<ir-p, lyrupfu 
pilrai-lp ami -rthpr lirTrPdOF. Vaiuttilu In- 

formillnn Cm. tarkiula Ckmiuiiy, 3 ;li atb 

BHdl ISriia:!. RiTpElla, Wp dk 

airrilEKCI Wlili ycFxr im-n urodBcli. blilEp- 
ofII |Odm fodjnfll Ftmulii. pru-tpatir 
iTL'dc-mrrii. AiiuljClEtl iuri.lni. ChUIoe 
T rrP It Thpclr d-ii,, lV| rill nREpB. P, CL 
BErEiKRlflll .Sirh'i- [ii|i .frF.d.lnir Mnnulh 
fl-'KI I'. If. Cllftm. XfGO BuErUtiurkr 

J laijd-'lo^ TEitr 

iLU.I.niLKh JElLMni. XnrciLlCaEu Ehli nr^r 
ind DiiEiImi; Lniluicry. dlua hp lurrwfWlT 
-rtrrjL-d -Ml !□ all iiarli of lEif TlnJEEj fUiUd 
ami I pnpitl. OomoltEF. lUulErtlyil bdiph >rr 
IhF IlnilUdCET'l fldMMaMiXJnH yuClmrllT (flip jvpu. 
all tb'illl ll. Prirf fl.llll, pWlM lit 

iiiji' u.lirriE iiMon rraliiE erf Brift ue C iI Te 
ippOilWiF lEi V. R. Ihi|iiili.r VTfflitnlEi j'ri*!. 

RiMiii .wn, anil ii. OniiriBfE.., i;ilip 4 ep. 
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POPULAR MECHANICS ADTEETISIHG SECTION 



ACENTft WANTED 



EJEL;r-A-rAK. ?!i-w luTMaisfL em-ti 
lllE^riAC'' frial uCLlLniJ pirhlRK ^iiiidUE* 
iiAuca SMI rtam. (mlUJiluilt. 3ifln-cuin- 
pHlCihi. iiiiirul, piyiulJF. uly Dreni*- 'nii:isi 
il>CL Kdmp]ll dOe. Jbid» ui- 

liiiiiia. lEDt aifing Plt «i lV'iiOi|jnU:ii, D. C. 

rK1iIT™EH AnJ ^riK Tn-y L* 

»I1 gt ‘ALh pil™s fay. HM *ih Aw., 

Is* 

JII.TiTTHTC rjn nntL renkLlglw UiInMi Iji 
□r wIh^ub i!!i CLi UD 

ACciiu trinliiL UaltiKr, Koiiiint', 

Chiciiix HI, 

AMA^]X<9 Xid clulL Dut4L plMn». pul- 
lahti, STcrirtMnff. I'Ik H«l] t^tlT 

juLdIiE. SmIIiPLf. LlM -Tto. 

iluij'S raairiT SMiing mw ■iii-Sn-i" 

klL^htn uLm-ill. H{i.tL1i 2'jt. CGiti inii 
tl.H a 0»cn. 'i'limiilf 1V. Udtuil 

Ci i ■ T^iii HiiUtPTj. Vk. 

piiiTi PHOrJT SclllnE hi-Eett llulic- 
tT. Rrl4llJ — lli'iicE Aiau II. -Df ftiRn. 

bmplP Itc. S'lUDEP Ht>ll ClH:ilLrU-2a, 

ll.TaJfnril. P». 

IHU 1*111)111: ir1||4 CFftK-Tlil. niBlCr ciri. 
palnL, BlHnllL ^3iriPl< r>iF rr£4. 

Luivcln * iiFfmiPj J£^-"K E*i. fhl- 



AI'].^3^■T¥ Mw ipU .Jllfpwpt— Fm ifl]' 
Ipk fc iml ]*i: rprii'-liutilLyp on 4t>ri'i|TP 

«Dunl4F finli. (iir y«i -uiJ 

ili-jlm. ,4i]' ±rL|iE't Iw rkllUl. S-n InwC- 
mtpl rri|ii1rr<) tfi-*. lEitkb. 

U'ln-ld'l ITeO uiHl. Kin l^>^lT*3, s<iii:iiri'r . ImL 

31l]i>j '^'Inr.lPTT ti.'iM Iim. 21 ^^^ldrlrf^i 
rjilcl'i, IIMKI rtiiiurkillllP flMlImfnt In Anfr- 
k-d. ]'ayi 140 )>r llprivkUJI Xmu 

linfi 2 j! [p i:!. T*n[tTPIMl E-L'C. ^lJ] llnl- 

iFmllT- Tins M ijJ: I tfTim Ipffk. 

,AUFT?:Ta; Ngw, Tii1«nl.til ALwhet Tf- 
Hhl ITM rcT I'F pair, Hly Trpai.1vr. .inikL- 

liv pn:AiiL JIully apnIItJ. 1-'rr« (Pfl niii- 
plF. l.'nlnFriRL *S| W'. RLnilulA litjit. 

laa, CMihgcft 

Rid rnllti li1t|Fi[ prilm, plurig, tlrt. 
vpilTH^pn ilri-'c^i-iv licditiv. iglnrDUi.. ixril- 
cn-. J?4.lhrnittl|g rpBi«ri.lM, |l■llLk. OuLllt 

rrral MliirA:1 L1«. , IhUt, LlP- 

Kj n A tj,, i PilTAith 

HAKJ: ^[.iT)4y. SML tlMlHlIA al]-fM-lH 
2 L pEE^ClPpi. HOlll 

ti. liMti 3iir. Aim b»»uL|ful omiu] 
nnli. T'Flt». ]Ml OHnmIlljP'H: ! 

Jiftriiii, ftruf faflk E:,bE. I&lTi. Ydrh. 

kE 1-T< PFt>niial ChilMiiiai tarai. rcinci 
[nbaiipA In gpl't. tl ik«En up. nipkaBL 

nxiinik'liin. Suiii|il* tKt-. .lilM Ij-HFEIIItCd. 

jl. llunIVir tSc-. 1 yriT "HjiFitiiTlrl:, K. J, 

11^ Tdu want 3 TF5fiilrrf|i| otipijriyuLi)) in 
ri'ii.1# It A ruilOL 0 . Uar PP'I dM l ptir lyrnrl 
■ Fvljp. ImbImi^-i, xrml UIA ^uUf PAEAF- Ir1nk-i1l> 
llfly. ?)n fipprlppin ™ri-iB»nr l-t-rtlmUrB 
rm. Albtrt 213]I1I^ ITM JlaiuDcuth, CIb- 
tlP"bU, »■ 

T’EIfV .lEl> milLEll [II T^pllFET r: At 

IIPIW. FTpHIhI'I* Ii"f1p''B' plf[|nK piiEi(iiiri»i 
tkJt1i:r#lM. ftp. WfILP b|3TlDllF. IDlltr. LtlA. 

Mjr lnn. tnih 

Rin JiAMV Ln PAIIftT. SLITI lAktPE «T- 
il'.'Ti B|ii.rF [kiAr. I^jixli ilnll?- SyiAlilA lAl*'i.-il 
BllTrii'Ui UhM'|)|. drilvir. 13 iHfnpj JSlki 

^FiFlLrE. ri l bu* 

Ji147rn Tibi; DEBT lp[ip« iln: miLi 

|f|M fAf llk~. ftanEiln aiaI- latLEnluLlelL 

SaUAhyl FIF.F6 l lEPcn fn.. SL. _LmIV 
ETELIA ItLE }]pn l« Inkp [hrt tlotn ptiof; 
aiBtrllllltA nniL n.lUAAa IlL^ p<AllUEtg nrMEKt* 
pd tfFTlloiT; earn tscrtlEnt ■n-fpiljf Innfrpi', 

Itrylanil RTyiiiil ]*~rtBliJru.. Rl. Pj uI. ^IlnP; 

.IITLC. Aiiiiiial iPFflpa I IP. OP iDrludlnE 
mREkzdnr "^'mir B-rBimlB-lim "il.M. E^tryi 
hiHly a prnpEM. [Ffnrnl iTotnmtilin Ohj 
]jlj 1 l mi.iliTy j, yif-Bf TiiFk Cli»^ 

KRn', RniniybilA^FlFtl 1U[D l[E5 mKlf. 
dllLljlT rulih-Fr 1E]II| piFnpr'l ruilnp WytilnL 
aihJEA. JilytJiLl n<F. EIKEMCP I^VdUTl]:. [iVPli 

J-j[ir ja^ Until, .lliniil. 4»ilfl. 

IW^II FFlOFIT ScllllU F-lBPi ■PIE’J tTfCT- 
■hrrr Litj:ef* ■wl-Frtltfl. uiuHlrrtuI rriHjii 
bUalAMa. II. DD wuilh MmplEE. ))n llypi 

$:i.iii inn p|pn. i'kH. p. r,ieULp c«.. 

3^132 ThlFj Am.. N. V. 



1iT.'t27rED ^r<n wlHi cpp. ocmplK nnil nn- 

PEP ip h'-i rri<-jv_ KprP nu[FA^i.-i1 MllPlE-. Itl^' 
EIPnFT rpr PuMIfu! i:ir miL hcii ImwL- 
mi-h[ Hiiiulrc-a. hunihlpp I'miJurli Omnni'i 
AliJ-C Wdl HfiUi. t:il]ryfiCL 

STD"i^FrF. TrmlPjr OHd. PEAFiAila *cnrFh- 
Inf. FITE4 flwlrlfUT. AiipIt'hE! kJpki. 
pnLTla. .-tpltriitid uy flAbJ lEMlICkFEliInf. 
Par icIfAhWiFi gin* inn® evtnU, binplFi. 

forntulii'-A NutL'FkAAl. LiApl- ^-1. laUl ltd" 
TECjmod. i.'MH'aiop 



PEIl ThivP'Ui'A TIaTaD uipJorPF ilga 
1LA[L-Fh. MakA 'tin ^purmir, lln-lyr luU 
J.ITIAXP tlimilll.1a lIcEytIa AT pnil. njttETj 
prLnltr, Emmalai. ihMrWi. p1»ab, IiIua- 
■irliilF, i-ndi iiCitau. HA. Mdht OBm ;yiutii- 
litnl un*r JIaHpi yiiif Jit»a, ifijI* af 

llniKll. InElUlAlljAfi WAFlh d TtnunP. Atipl 
HJan iTtflu. Tt)l‘ 61. HaNUik ttik-J PP. 

Mill' K|is3 Iff luiH lEI ECOJ runC 

whiAli — liaEllEj [tilmi. Bi«.|If liuLi.lltil. Cia 

laiApIn A)fi.*T. I'liLtaBP' Ll>lk UCi.. 34 -ba Si 

HAfJn o .tTE.. ■Chk'FJCA, III. 

iDTEPfrlukl iiiaki'K Fimct idn3LiJ]r 
ilrlHhIiii! EAunEALn. UpJiE nilnp tm xjhaLi, 
ivjLit— liput |LM, iJTlakwtl] Faunlaln Cn.. 

^iA*lllEll.lL Plih L _ 

HASTF.tl.TfimnVyiilB lAiEiiLAlA lAlEI- 
liii^ iMtyllJ Hn fUEifc'l flniKidELki, lErit 
hDt KljErF Lllll^ nill-yEElA. PpEEHltl] ItE- 
l:Jl>H7. IjAmt I'nHlUrll LjfcWUljjrJr:', Min. 

r-Fi.jifNkL 

.kflj:S'TS — Fdlfimbn — 6'ii::Tllilni nmir— 

Amuhik iiiia4FIhj]iI mLIat. TUeep pleiuJes 
pplLpIliJ 13. tP. PdlllriilpT' fitA- Eltal Marii 
AlyrliirLiig, ltd IV HE EICTtnEEl. LPI ArXFl#li 



^'B-bklll IVdi— fkF ILnpJtiump 
KtlliAlAUrA. dlltf. IifJeEiE. Ijukk 1I.I|;1I|. llluA 
lirlbEP EiinplFr liJii iiitth. jiFnjiAilLLon. KuEfn- 
Ifti L|Eoral«lw. fPiillt nlirrEi Ijyg , 

4'iiE:S r:i.. iTiw iiiyiiLftri. UlmI hAUH- 1ni 
lfDUli« lIMt-illEV lOIVPIlOin n"!-. F.irlllllh* 
iTETlInrlri. ItrlljiiJI, C-PjE EiiP'. ETUi lit.. 
II llffink w. liVli. 

1!H) ^IwirT i1 'heinA ft|i|H.irtiiAlllti. S'p 
rilltAFflRf. rAlIkPUldEI LW. JlPlirL k)vf 
* lUD kn. llarirnoLi.'llAA; 

-CAI-lFlPIE^tn.l PyrjilMUTl Lr.iiJl. Itllll'd IlkD 
EieA ukEi. .hxEnti nPpliin idpiipt. iliEyliHJ 

Irm, Mlr'li.m FatlAty, P. I'Ieh. 

Lw .IngflMii L' alli' 

M.HKE Vijjf- tun p-iDilAifP. XiZiCilEiJ itEntI 
yMintJf. TaLIh irtlELti. m»i piimEi. 
Eurnlili gi-riiAlaln^- ViJuablt t4Ak ErEt. 

SillAAil l^rjEnllEtA LaUuitm'IrPi innntV 

IdBlCJll, TtlEjlMMAllk Vl_ 

T.liTEVrEi:! IBai— Hup Ihamnwi— TTcrnp 

ttpElTiny ijpiMni^ ’I'iaE I)>* EnyiA JylAEA 

iiicETAiiia, 223 Eait jg. s ebt Tour. 

la SFr>M.L. AiDtnAntnl >lpm» Sii ll*.- 

inin, 2i;J*_rd4AiPii*j_:stw_To^ 

.f.liE.'i jElS'd Itiillu InmnllAn. .Aitfntfl t3Ei i 
■Jh^'. Efprrr. -I4 :a Cp-llf-prn-la An.. S. El. 

[MELbliUEEh. IVnni. 

.inn,nnt aI(7i1U>Fk IVlinlizah. t'lfAtli.^ 
tEL4 IcUHiFI |]. DIl An IE. 11-10 11-31, 

llir, IT , 

M. 1 .KR Out EoHnuliA. a lit Eiu In alt tfppltt?, 
FDAkEHEhtI, rmthl. BPll. nlP, lirtkrA£l, IL.H 
I'jL'Ii. Si'll htfilp, i|uiim±nl:P. all liullLij- 
Elcu. ij-MTunliEF KiitrAit'iP-ilrig Oy, Inr., 

SalE I.att ■ricy. Vt ai . 

nflTfitESSKD II Uk Eflil T«lltDn,lpr-waliT 

I'tlwltil, ArrnEi la-ii'ilA E4p. Safwauial 
Vn.. IIJM- llaj-Tl FM . ti ||m|n>1i:n, flaltr. 

S'l-jlli- Rultiftr pruiiik llnr 42 TttAlAllAAkdT' 
InytALlAnf. llEciti. npi.-Ei: Itht iniLaiiLly, 
AiEtnEi rli-aAlny a|] I'M itEtlElF. CkEPllt fltEL 

Ihrl-MW Jtlfj.. Mill E-l'It. Akriiii. OtilA. 

IPU® I'IliiFIT EtalllnH -fTMUiA eaiaf bladt' 
hidUtr Eitrrctir i pirHPHV. ikirmla 2Sd, 
tlAiiaa fli.- 410 Sa. IB. C iinaliii. Kfiir. 

4''I!>PiV MdnBEtJtl .Anntil Ouin-Tnitlnil 
in:s iMin4'y.iALl4!t. 2Cmai einb. :iAi<i 14 !)Ie 
Hai. Aifdllr-J iin.i|Hi?ll1ial tVriEa liaaitilL. 
ALiTy. Lat^^ul iv. -Il jlll, !NtB 'Vnrfc. 

.PFf.LR Likt hEl aihti. Iilk pTpnci. T>fH 
I’d.ggylrr FiiPP HAkKi, ||i:irik.dari AliiLliFl lAiL. 
InElF wbjilp iidiPJnn. hrvit I'D tan- 

Tj.'trPi 6)1111111. 1— iburiiw-lnti LynliFuAk, ?ftEi' 

IjttA 

iRfFEntlpn: tir-mllEuI niilaBnifclSF r»- 
illyitr Jf-iTppiirt'. rEPEluEM rtvoltlnf e-pIpeei] 
llA-lll. i 'EEP |nErill1uf-L«T aETlt. PluflAlL- A.|JEP 
Chemjiw, SenrloiFn. W iln. 

n,AVf)n I >-4J EMnii PEFT^IlEa tl Tinjl- 
li, IL lidBon, i:Dc iliritfuL Blit xdu-Ie-. IT.fO 
TalijF In aUmlliH itAAila Aam niln. Vmjf 
■khEIe PAc. ETtTF hnia* uinL kditi taPT, 
H-m ii n Pi:1kl. SE. PiAl, M IniL 

T(1(LM17r PPliihliiE tlDTlb HinoTEdk IdpnliP 
iirtn ail pnplllll v,|[liuiiE Elm Tiip d 1!i|lltil, 
liUlt AF HUilET. 4WT BEEfVll IlL' IE Hill llkp 
"IkL rAti.'" HiEI.111 2311 ILiAlilA EEH. 
ilalt, A I'n , Inr,. l!!i RiilnttiriJ K| , TSifEjh,. 
MAF.ailutttLldi. 

lin® PROFIT In UK KttElaiElnE MiEth. 
>ln 'PtiiL AT Erli'llAii. IVlUI HliihFA 11 IIxIaT 
■"Ip- u.|n,| Fan fallTW it nnl. lErEaUa lAr. Kim- 
hlA AEiil lAhi plan tIPt. Nsfr MtLhifd Un., 

tFTFk fir P. UrrifAFii. ra. 

Ann® rniiiFIT! riAlJ ariil -FiilArtil alcn 
EtLltn Ibr lEmti n-liartnnj. nfflrfv. I nirki. 
iLriii. MiiEhiiZiAia 1aiui-i. FiaIiI«iai. Fatlly 
irtfllEd. I'trmiunE b4iTlF>f9ii ^inmli'F, 
.ikFiin, OhL*. 



AnFSTS: SliEnplng' dumi cd pocbtl-kET 
prrlH-kirii 6)ain|ily rhprL wlEh yijwF tAEnA, 
aJ(A«pa. 3 a«. Staiapljki culiUc. Rmkhin 
Al»i4la, rliiiA-Edln, UIOA plilci. Mart .ILff. 

-iWl l>E?T 4 'a > 1 ,. |lTaija|lfn,_ 1 'l, V, 

-iM;llFT'J4IS42 iPlFtniiL" — SliiarL, AEVT EtlL 
na|j. SaraciJE- 11.39 pcdnlU, tlarl-iJH 3llltpi 

4 ' 4 mI ^If ■, lEa^. 

1tl(] E'EAlKntlHU. TW EMPTUalBf. AHC, 

Tim lull I, Vt'iHliIjiKljiii. Tl. F. 

1.V Ik'tiT Turk yi'iil New fmty fUin. 
AKtniP inaVf lipi; mimFy lalL'h cat ihA ipA- 

aUGIr. Cel LEia ilEialli qulik. LnniuaL dp- 
iHiHu-ky l.u fluy TraiHiig Oft. lA Jbli'. 

.Ntft V AEk. _ 

TIIIK AdFrtlJitinEnl. tan maka .ivii ilmii- 
lAAild «f ilAlliri IE yAti''JI stIea lodaT fur 
'-f Tr^-crf.nlTii:" IIEvtxIxitw ilyicrhliLAit l[l1l4E*a 
ri'itinnri. i'tnnula ISeetIpa Inr naJlr nniiliir- 
lAp ftiirIJ'i laidE, Uhi iAILIu lAKlalLlti. 
All llnf*. IffTFiiEnml iinall PToAt* amft 
3ELlt' Lhi.1 e'«>] muniT Twi'm tntlllMl 10, 
imiar. OheniliE, .lP-1 ElDf. Tabm.. rjirl^ 
SFIJj iBfEincLiJfxn l>r EAtll. IkEtaLlE rrtt. 

Trrril li. IW lt. PnnAJUi1. lEli 

KOFHLlill'S ItlUB aiOEk inJ thanEMMa 
plkni. e:«™t flfFra-rliitlun. Pnjr*iEilEl(i!rt Eem. 
lAFfTtlt HktI. 'WEltF' qnicit. liOEblFj'l. Tl] 

^tvlh . .F'Firt'h. 6‘i,_l.i'ij 1ii. j ift 

U.litLV F Li J lTM 4 iFriiiharcliilA, »nini. |)Al' 

bliFF. all niElal] tnsidrttr nlttiwl. Hiiujil. 

liyiLP, tuAlll-FI THuril-llFEaklni! ItllEf (0 
hHTfn|E<9. (toiyit LiE4<t piftAl.: FdinitJa Erit. 
HEkf i:i. IEFe. la,. [iplon CItT. S. J. 

« Y srk;]l[UU64 Lbggkli itobdEni. rn»lra. 
IllL-Eyl. h-AKfJ, clan, PAFEAIaLA. EAUlllt. alu- 
mlniim, -vltiftiit Prat, Whlrtwlml (ftllnr. 13*^j 
piAti. OantlDAlui lunEPla Erct. UtiLETirF 

aaiTPM iiiinj PiTt. rhii'ACA. 

aK.VUJMt (Jblil lEEEtn Ebr ItDEb IFlIHlEnnp 
Ryillr BjvjiljnL FriH umpIpiL LLbEfAt LdftE 
En ctnETdl utnLi. >lEtallk LaEtrr i?kk. 
IM EI SAEth OlJifc. OlilEaw. 

JrM-^T Mill iMItE — I'm iimpTa, plan'- 

OlEeUlii'l EAriiEiliHL HttftAgAb, £I2B iVtIt 

1-lrn. Jdll -tnErl F i, Calif, 

PVl^Tk-VTOrp Np-Tir dIjEAi, eI'di, lUAllHr 

f lulti. drik plilti. ftJnUqiF alini. rk.. nnif- 
Li bria. HitEL lliMi., IVIbllirto,- lEaai. 

Bid 3Efibty apfilylu eMiI InLiJilj on j«- 
tatnrOllE" Kaisi-n iPIrw lutai. Sii iiiw-il' 
[w« nitiJEil 11.4IT pniml titif II. Ml 111:, 

Fi*a FA In. -'lUIrA/' ^,1«]3 tVulfliii- 

ita. TlnUnn, Jifin. 

pnoFiT.tnLE haeaa buAiMii. lkiei- 

miOf. 34n rjn.Tj.^F|n[, ^Eatuui.iiJ riiliLLiliiOa, 

P--K3 rtwailffaj- New Vnrfc. 

431:AF.1STI!1:I> ■'Kua-l'rwTf' In^lfry- 
IEeii'i lyEtFE Fancy bMt-'ilAft. ll.2n-t-L.tE); 
liitlr!' EdFlblEinEEl h-akrj — ilut. tJ.nn-t2.SA 
PaUhp 'fnt. SuntrloE lloiJAry Uampan?. 

Ijigfi. nt, Nrw IlysTli,. fT'ltlil. 

S'FTIE llUlkttBlllA IlgA lltLII [A alAEEd fAT 

tl lin. dnnl'f PTOlU jl.ltOr, PtniniLirp fltA- 
SyElAnal fliEn SEtltiA. Fa. LmLi. 3Ip _ 
.NE1V JJIWOTtET. Wflihtl tInllKI ftllt'*‘f( 
tuLAInk. tVhlrl'A'Idd nllL-r. dital TtpAIIIT. 
6<nlrni||i| nfulH. sninplE iHft, ITfita, 42 IBP 
Inlne rarfc. Chkaip, 

il.hRC-Ktl] jnftF (rnn pETSliirtl, PiTmAli 

tilihti Eiit. "Ktinka.'' BIO,', rarkElUit. 

llllniilF. 



RLTOEED- vRUk T44JE tnni pEOilurtft Ilikr,- 
fF’II IThIii ytArfrir! FiirlAAllI, llEHEddtl. 
I rxidf-F.tr r 4*1 R Analyi lrxl inmrn I ^dxIpE 
fTtF II. Tkdk^c Cn.. IVd-i^lfJElnn. IT. n 

TIIANLT' FoEmur-ik ■mKfcm- iMrfwl prftJ- 
VKlA Alt llnyi. OytalAi Erin. B. TliadJy 

ij.'n.._W aiji^nEirni 1 1. V, 

FIERF ''iHjnkkt if mnnFi rnihlna Alilkd'- 
IuixIeIex," nE'y l,Ifai. artEtnil blani. mEOFri' 
mhlnr xprxvLr yhifc OEIil-F raluxlFla InfAFiAL. 
1lnn. yionr irnulra prslilllnn nr nutnEi, Itltta 

ITti., ttt BfjpJ PI.. .Nta Vi?rk. 

3IArE Tdef EPm poorlurti. £nvrlnj' iiEsta 
jnurjalE. Tnllrt artlrlai. FIIRP, axtracLi, Wa 
r-ATnkh arETEEllIng. VlluiAlA tObt fnt. 
NdtiHiil KT,|tnMriE liflKiritoclaf . jtluW 

BciiFd, TMrIiiiiiinil, Tft 

A flUaiSEBa ■ Of iruT"'onn— Miklm 
xpiiftllAg glati naiAt laeI nninbET Hu<i. 
thPTlif rliinnil alicx. E1l| buck ahJ laEApli 
Tjip . _ K. . PiLm fr. f,12. WpaitFT.__UMft 
SdPXT^ — Clarrr iTrimtlnnl JnlfipAAn 
■uhti tnrj ptn a I’Aunii.lb ptn. Patt umra 
RFlIfrl kjia prcdl, ilrmanij 1nr-rxa1hii( 4-fEET-' 
wlHEF. llirluilEB EettMoft pFehiI. Simnlf 
tixa. H- Ifl-FAt OrlAuaiEf, TElljAAa BIAf.F 
Ntrr Yijft. S t 

3l E s |r> -Eark Irrrrn Ip- cifyLF- xrtii taEEi,. 

TEfffEtiiri. kiitEirnorn nituriT. Erf|nf|k ^ili. 
ulirnn, rliurfitlltri ; by ht iHthExl S-E 
rrpllal- ft tATiFTlEvra- Eaiiulrad. BtEapla pLu 
tt lALnnfirvurJng dJt ticiia itarti jnx In lilt 
incnaj-iAillAE buaintii. OiAlIt ninlOitd. 
Fiat' nartlmlan ami TrfcftEf. duxi VltLil 
ITti. . Ate. II. iiacalvT. 111. 
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^■Fr'W ^[LilRd iLllM’ JntET-:nraFiMnl'-»Jlns ■ 
(TEt>w< fl'.flM. TtirtiDt-lci Hiia {{>:□. MIki P 
niproduccr ^;D.^ Irw.L l?rp4i 'W-iii 

asnl BU4CI. Ttrt. S. 1. 

.■iUKSTTS JStfirwhfT? m|.k.lTi[ iikait^ » nn 
mr Ili 4 -uf kluhn ipe^ldtLki, dHJdndfd jn 
tit hcniti. Elr HEnjnff [Hfsitiik. U->ll¥ id- 
liw ioT OttiPli. T. fert Pllkr -fiSO 

Btodilatr, li'«a Tort. 

IIICI >ldner imJ rut Hkh Jiinr -^lAcat 
hUM fiilil InJilLli r«r bit tiiro. Yu<i rliiTik 

}t.M: mtk« 41^ Tuh Di'Jcri iltLIV CtlF,, i 
'VtUb ftr nirtkulirj ind Prtt miBiiltt. 
.^lutElEtn llddriijeTim. II!4 l, Utpl. 14, ijil 

Clltnf. N. J- 

AC!tiSTii5'--(l>pii*e:unl:T 4a rLtYc- 
lifrik fiinUtInInn' Hi iiHTL-r-iiruL IMizilitCII pllBS:: 
htBH d: nnd fff fTEr inintiliii^iiry 

IfUikkL Etlid 174k, 311 QEind. bl., ^diE 
Xlllt 

[Xi:4 Tht hiUHirirfi u.jn[. .i 
E-ltnvil KUtrLiiLtt Lu IA4t iiidnklE lAd 1lidd 111 
m/iklpR -rpaiHblLlpn- u^iillE, \~ii- 

IkEdK TEnwInd. Elitlnn C. Bra u£. Em 

PlMd. Cyjlf. 

rpt.lKb Vmir c-vn iitiKiucU. a|£triLji 

jauEiklE. Tblhc xnlcilti. ■»[». eLutni. i>\'4 
TurnLih trmUilnE. tHKh t^E 

KaEtEini] flrtpitllfc T^abortlijEltla l'tS4W 

Braid. H ikMfuwi Tt • 

H.hLEMMEM Bei . lUrtEliruL OEt thEI 
HF-idpiiiHr^ i-alEiL rnriiiulM., ■ TlJlIyhld XlJ 
lo HUInr iKj Dlhcf HeId-f Ecnm "liViiiiL ■ 
MaicC'E jlthiiiitn HhaulJ EZnav^'." br L. J... 

Krli^ |h'i4L|i1|J 

upn TE^pt pr pElEV or C, O. JE. inT‘Fp‘rr'» 
la 17. f. Fiihulir TlLi-htniEi I'Kii-. Ut4ni 

yilSl, il'in K l^lJrln ftl , IlilClia t 

Hull m*p'i aeikudiT — vcanutfru] pepm- 
iltlcn. Jlrtiir ^P. -'a Hia LI lIi , V. V 

b'J.AVnlllLVrr Exinnc— noECk ioutmIT!. 
liPl'Ell- lUfinlKlwil. iirradLi! Vi'tlrl- 

wJnJ mcMy-mihm I RirPE^tErt' FrE« rf- 
lir. Thiimit ICiDuruauTliti Camptny, In- 

Slgnppallli l"'l. 

ViM<i PR4?F]T Inrrauki. Fat- 

kEElnr tnd manr alhEn: .laaldtnci iP'] tniET- 
NEIVtEb IRtlrulLprE. llItTt inil imilciin'I. , 
■ rLliL't ini.laEbi.lia bab4Fakta, dEniEPia. 
paim. naiHilifei, bkuhjnp, tvnt.TiJInd. col- 
nrlni nrklp. iliElnd iT-ainwnb 

nJ nitiali, tisuMhalit TaETUuLu, 1 h cniai^ 
[anrEftlrMfT. tbcalPE [um. liplUtrr ■nyrlc, 

EB-fTinlTvi'llnir TEnnlni PnliFaranlp, liabiilT, 
bjiahhti, bbf<nF:ripliy, ckidlmtaia, Eanjilhi; 
Idrmuki. tuKi^Er. trap. dibdlE^. idl'Jdrlik. 
lalht rrEnnUwii- prrP'imtTf. n'tkrTiii.»<l^[. 
bripoiHiniip, * Vi 3 -Ie 4 ii|| milurLali. JUzvl -rtlLE- 
rnr "Stlt'.aallSa .inarkin IlT>?fElapEdJt of 
'b'hfp Pftmin bii^a l>«ik 
diiy fS.7iD amt pP-iLaJ aliaEKEa. PiVultr Mt- 

aliiiilra Pnii, nano. Ht2, EM £L antiid* 
iit.a Chlrain. lit 
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IRON'D Ik □ Jah hunErr — flnrt f-^ut a=n 
r-lEy Imilneii an aur eicIruL^ nu hard: ilmcj. 

bu- ]aj— dIIb^ yiiuT D-^n liais | hiliulrfili bnltlcp 

J,i,fi.iii Biiniial r»ar a^rT»r; ■'t? ffp- 
pJr ilDcht. Evjulpmtavl. an mdit: «oip 314 
LaETia jicr^iiLki: it-tllng airi»ltwt’ uiinca- 
aiiary; nHjfulkrriil DiiimrluiiElJ' bu inrii iilaxp- 
IpEi dlnnlrkij. PEdllCtlik lll|l|^E^^ ijj 

]IJ,|]PD.PH itarlJ'iilila Inifti^Urr; Fat t-ina- 
p1iEk IlirbiriPaESiEa irrLU Ttan-laLxIl 07.- IkPLi 

V-tr- 1'1 'M, FEaET Birt. 111 . 

Hell tkrlffclir'K umiinal 
]n~Llnn pllirfcjin. mial 4iaifcnp-F HmIIiIeTE 4a l>DI- 

lAni firaaimt* inM brnfEsiltnil mis. n»py- 
rlZlntiJ. a^HlimilW abkctfliL-d. ExiiFrlHnrn 
i:nnrm«|Li; Ttr'i’n riF* rEi|M It'I. Clll '^tCllh-' 
Jrr. ' "p.. l ift -iD'ln ni_ibFr.. bvdiuliiri. III. 

$'^1ja4lJ: rlll^RPll kIJLPE JJHE' <t 
nan'i nl4i. ^EEdk nr«tnb day CMdltlna. 
Amizlnir nUiEi! i( ni p;>. ILl.HP, 31A«'b. 
llP.Pj. aim eiLdehiIi^ illektEi. luffHaii 
amt bt-yi” lultl. ItLdfni lua^lpalan ralil 
In tdERnr*. f.lbaral liiimii. FnE- ™((14. 

J'tila iTE ind lElllnir EtnErlEnw. ■'Jlni'" 
FutaT, Int.. Depi. 20, E2.1CI Fauih EbjitaJil- 
Ji^r 4'^lraan. 

Ijjjbjjl^f-Q TaLlarLbf Drm auouziaci naw 
11 m. All “■ml - n»"Lj lull - if h:v av. |LP.:ll|, 
EP.nP prDtlt. JltTiiF npikfi. Lipl'di mE'dt. 
IM.Hq.H- guanniK. Ilonua HniDfe lult. 
C'hitrtl Ena. WILItliaa Bttli., 3-7D BEiH/Oaray, 

liEwl. Spa- Tarti. 

BALl/KUtN.UINTlLlJtCITUHIl. ^n4 aULP 
IIh p-itrh: xuntnkFil |n,uut nilpra- P»- 
pilTi hlaiaDuLi HiminEoElT. Sillx mmE'. 
pu aiaEltai. ILn ibapt. Hikimbn'i iiraln 
jW-ft 1lp in- rMd- la -hakEi. LaBV ull- 
ET l7fTnli|HTt EfttIEiiiT KnincfiiJ BobtaE, 

an THirMur Ol. U tTlan. Ohln . 

|fllllLJ7~Up a haiaiipu «< yauE pvia, pati 
□ r FdlL llmEi. IE<I3 IiiI ■ntllrmtlb' kmmai mibii- 
mPtlla Pb«iiL4]iba. (JutllLy ptaducLi. 'W[]tp 
Eiiilaj fnr iHCTlIarr^ and rncttinlara. Tvarlbt 
FEbdt CtCEHIir, llbUdHpcJll,. 

TidJnfiaHjia, 



AT'TO ^xlf-lmAInff sai- ■tank ebp lOeri 1a 
IIP UlLly; aip f«mi4 )>C Injl ; ^ai ranmi). E# 
oiulaii; Liti'x iiiLiapLtl. vbXEiti bt: k'ET prlEsdi 
tltmr«4lTamT calar. ll. HwiqqjL Mill 1A>lt- 

lET Eldn Amati. 4^lfuia. _ 

HELL. NtTElLLa] td irhwli In ■rlK>d1~rTilin'E 
fiHabaU dxuMi. IdCpiPlKMU .%a<cltl», 

[•■Viilt iml Ikninin fel-f , I'lnrbnnall. Ohln^ 

][|Q rniAll laPlna «nltEl. italEEt. ElH. 
unUtfwaiT. dit'!E*j Iwrknp. nlninati, 
iTTv, iL-xiharauti, tiiktnlli. panti. 4JUIIU 
rrrsl ]Nlinrv<l Lki. Tkiit- 05, 4023-33 LLn- 

«rin Ati.. LTliEtBP. _ 

bi.Ujbii^^ biS' Tn irprEa«nt rilabibE'hpir”lt^ 
pFlIlnii laMi acmpbtca and cO’caiLTa itLiuIht 
lIlipIXT tdcEr1lF|:ra ErTTbFP a-wr iilTHTid mail 
■lioai and biEikf. LnLLrcLr nE^r ini] BElllnr 
ninE l^lTf. foU t^uiE.liulari III Qrll laildE. 

l^llaLI !‘a[vl» 3ll iA'. -Mm ifl-. 

^l.^* Tub. S, T. 

SH47E .vijnuCiiturFE i7inKi iRlEimta 9tlx 
pay rTny dxy._ nuucaiiCi'ail anuILlj. Ld*r 
dlrEial DTlnfl. aa iiErlaj'ira nii^BKary. ftaliid 

dllLnt lEid ■|t«F. 1btl4< L'-HV^I Idll Ed 

bFy alfiii. ]Ji- rri- .I-3P. EaU flalEE- Il'll. 

MP Lt.llLV — Uniid nf'f traUr illrwnlaibc; 
Mu iiir.EahLrK]liA far iMrilunii ar mclamETi 
(a bjyi. iKlmiikldTE. P-'i'rt- lU-U. iMl-l Rx- 

TEnjM-atifl. 4Mt<ea. 

W.H j; w- 1 1 UL JS] >« SEru"- iJdwtE:: 
uagntala. BaBiua, Iumfl icEiiri. FiMartn, 
pnpikw. flEiRrlrltni, ratwnknij mErtanlrE, 
Jidda airnm buy. Fnux4iLilaiil .MlDto. 

.jll4 .1 1^ Inthrrm 41 1111 . ■ Itnilun. 

H-aLILBOII-LN : Ills dillF p'^nt itiaad'np 

nEET iMtP laF tinli -rail tarli: |irkiE7lliHi apatn-L 

ibaaUniE and atr thltn-cj mikta iiki fi-iy. 
Mu“-Lii[ 4^jiii|iBiiy, 13D 9a. 2ad Ot.. nat-k- 
dnlLjl llnpi ? 

K.1]_bLU-UKM , n#paaiL-iai.lha AatEicajI iiianu- 
I-iiiuEEr lElllJii 1lcd)Eti. adiErtj la hiiitlF. 
iBraitn, mituEanu, aduhi. tMUEX LlP-rnl 
bpniriilpalEn. Fljh^l Tkb-El Ca- ■ ]— Vi-,1^ 

krrEfi. Mete Vnrfc UIIt. 

VI-:^'TI]iATIO^^— Tlia CtHiill'iii lEda-lTy. <1 t[ 

In euLt. KUbULIA laur cun nu'^lnEii 'tllhi 
.^rjari .IcraFflal kiu. Blf prallLi. Lkar 
slnrE mil fMlnrr n nrnEPfEt. Timr iiila and 
-train iKaunL adili iLiiu yccx CluiLik 44rrl- 
liiry B'.aiLjhlA Art 4|iikrkly. 7<halLark, 
tnnnh.4TErip-._t'1llEiiiirBh.^ini. 

aCTTiO' flbaL aa-y-EEn. f].0!j. Aiiitxbiip icheJ- 
iillllki. aulllCi IdulatKnE La. I>ee 

MalnH. Inni. 

~;OjFKMR?rr J-in-'EEt Una biiidnEfi rta- 
IbonEfT; hlEhEd.1 giPidlLT S3.HP tliaxuad; 
aukka;,! dalLn-rd'; hlpKaxL ip-iuna. Ftm< ruit. 
RxiiETlEnn- unnri-aiiprT. tk.i4at -TTEE. LlonEl, 
^12 4 4a . ll■mllEC4!^■ HepL. 061. CItli-ada 

1'ibllT TLeh TTPTk ciUbnE an buiiki iid 
huidnau l>au4«i— atjlJiii; Allni; 1.4111 loilILn^ 
iiiii[dl*i, Ti|iffr-i| ngniBi |pF.|ufi, Anei £ikty 

dfliTElapt Cti. Ikucppi Jim. 

ran- II' PP ■■!<■ ua ii-ani 
nM yau IliJ.iH Ltullji. I^xjIE-tj -dyilrmp IlaX, 

■ 1^ jFiifnirl il .itE., bhlEBML 111. 

K.X1'H3i[ENC'|;In HilEimE*. ii'andErrui co- 
I-tccunlbr lEdllbi tull IJna aEfl.lL-in. uul lu-xlLh 
r^LC-kl. 9alL Eaiy. I.lbaril niiiiml iilniii. 
Tvffnli--E4nii-yfar-p4d |ei;iI rfPEP-E miMimr. 
bvritt Tar ip-Mbil dITet. Inttr r^liEa Eu-U 
nati IbLcnk Al'i-JiIjiiil O 3 ., Lirpi, 13, ■□■■ 
lEiilaai, Emiix. 

SRLL- rxFdNil Ta«TT tlailFE, itulTlTi. Tln|ft 
rrfilb nun. EhEuiJn^ JuitlfF. pcJlihboi 
dalhl, Ihat tli-CI. bdELdlCEtblEl'l. ruldiL-a' 
jajuJi, aCf. rirpn ll-nr. Illx rniiEbl pTOlltl, 
AllTIEldEC dlwlu-b. li-UHrPl CODt'IBT, aSH, 

BBUiinprE. il-l. 

'™7itE|!]ita'L 4h>r»tT4uii|<i. TVknty diJ- 
]tn [KE dxy -EBP ha -EaEntd. Eiipajlviicr ua- 
rifra-hHan. IEuiXe pinEEvlInn at riiiL AlE| 
an? CD rUtblT. l3aP 4 d IIUPD i1 dEulb. Met 
lotf-riDik. Fau iiiaka Wi far itxh maiouia 
ItlUIEd. -d’dldEEII. ar VkfbDla. lailL In >9 
«iit day. Mxlliiiill Aid bta-larj, ^l^prt 
jiiilld ln-j y[if|njrnE|i|. ] |llnrii 
4^311'F Triinci— U|| Inl^LTO UiMkllr. tOM fdp 
BOMlibaitl Orm innoBncEf h» nia kniEil- 
UEhL iilXB. bkaue iCBELLaf. K.ASy 132A 

Jtxx|.iw..imfiA. Chlrj.iTK 

S.-tl-FOUFM — ItitaniB IxtdFiipiiilRil, 4>wn 

jnur ■pppl'nfll.: Ei;nprkiira iinnEOEiiaiT. Hll- 
ln.t mr fin.nnp imldfnlxl dEath: l-jP ■crl-' 

ljEI!C;in3 llEh U4EUy bEMfUP— IM.14 ycBFly. 
rilliPT uxauiiLi ribajji'n-LluhaLa, E-UBbxi'ilii-d 
rifaiiy InirnnE frmi r»uFi*^l 5 . ItLa - 1411 A'- 

E iialtEd Ixunu-ujcc- dEpirtniEnt. IdnlnniL 
■uliry, Ihpi. A, TIB LbAiuUIL BIiIe., IfEa. 
Brk N, J 

■OTF^ Rpmlatij — Patli EtKy buijnaoi ud 
nrtdEiilanil min. F-iwr Il4b h.iep -dalV p*j 
12RD VMkbr. FapcE eJexeci] tIBSt In 4hn» 
nwibhi IA'iILe, F. E. Ara Axuhf, PibEI- 

dEnt. fk nt. FM. Mnhlk. A ll,, 

I'LAN^j Far Hnnilni iLisid -irLib UTriEd 
h£4 XBJ built I la Bill EEt^LlET. ILflblt TIP 
liir lilafnrlnL Kli noi. Utiil. B. F., Frcdlir 
llmliiiiln.. MU L. DnCirlh 4>|riBa, 



help wanted 



IF Vau urxnt In ihBc- mubET nwItHly In a 
lihaiaiiL tiuiknbia af ybUE PAn. Jtfrfl mb mr 
bimc InrinEdklEty. IVimdiilul ii|i|HjriualEy 
Db maka J.L3 x day nlLIwut EdiUnir ■ cetP. 
]EirtJiaIxj-i IWh. AUiabt MLIU. LTOE Olau- 
blFUjll. 4.’lnrlW4l]._4.l, 

. 4 .Q.FZqTb 4 — 1 ^ 11-1443 4 -iim xml rxllinl EBixmaE 

Will bulH bw 1 iLi-p'Jy nuEU l>DiLnEif. >knd 
ti-diy Ini' parkin- ilEa leIxI auiUt. 7Ti< IDhi 
tamminr. 3i i4- --^wirlE ItiiW 1 lUH-habkr, ?!i V. 

OQIILD TauT n“n. ■.!«(. $iee aiEr -U ibd 
I 1 X 1 E fiin. batldEi. OiiariLIrkd ItuEEUcilMd 
jn rpLii|kr ^[ErbxU.|EK MBie 13iixi dtoalc, juxx 
tcjE. tn C19T 1* Inlhu. if»nr Ijck oT 
tuan but adTtrad. bv44>bird. LnL-Mid. ixU- 
1nn ami Aiad-pxniiElLEil Bt-ari- ]ii aiJdItlE-fli 
aanClEiE Inramthni m all iihxiEa. nf Ihde- 
lui bHdtd by e-TETT tiiLl'nf Eirtiiuibifb 
liiCBi. Fully l1l-.aLTijiad. Ftaipald upon 
TH^Inl of I'rkt, $:i.nii nr will r* pmi C.O.D. 
xnnrtHFe Id L'. a. 1‘npuHT JdicbaTilcE 
l>tau. Itauii Bb7, 2PP E. OntBElt at.. 4.^1- 

FhE^. 



E D D4IAT] DM A L JUtD INSTHUDTIDN 



WOItK Fhp "rnfk Fira." tIM.W 4 n 
I2.iri.UII miinlli. Many iwE -dEtiMIIIaa !«>». 
akirly. I'rKdn- i»w. Mcn-waniEn, Ik-S*. 
i:4jmBiaa BiluitlJun uiUBlIy lunvittit. Bide- 

rlErrE u«»EE5jtri.- LI 4 I. pnalllnnp aOl lilE- 
iIcudiM — liEC. Ii«i'l wilt. 'VrtiE Lndiy 
FUca. FianllLla ln:.lltuti;, Iiapt, A3, BayhEl.' 

iiTj. T. 

TrUM'T rTEtiaiT bir any bIeII eitIIeu BX- 
■mlnulnn uHbom lEtlnp our ctlilra Ftee. 
4.TduuiUla CarEEapbDdtnia Cblkpa. I't'udiLDfr 
Jnnj_li. C. 

irPM — IV4wiBri nexILry niTFE Ah- puiBEa. 

nrni m-Enlnt;i. Ilf.-i'E.'.ii mradDly, ErtrEn ila. 
T-mdlan jubildEi — may ba iota. Ba rtadx. 
Fxiak-tuafi riE*. lo-u-ijiLLni Ituraxii, IDL 
kl, liiiirn, IJn 

I.F.l]Ly CliBmarrlul, iHirlrxIt, -EEntliin plE~ 

4uk pbt-(PErBbb^'. Burnt ar nildETd Isflm- 

iJiA. FjiaLd IeBE. MufE I'xrbi [iiiElLul# df 
I 'liknKrxriiui'j Ikul. -30 a, JU U'eiI B(,. 

ffcT 'i'arti. 

LKAIlM Vi'iinbmtklDE Bl birru. ywPDittn 
Ecurk 11. UP. 'Wau-bmLtLbf Scliaal, liOl' M. 

Maydalit, riilfiaii. 111. 

y. CWVb:nSUi;S-L- it amt irtn. II,TMI|. 
Il.lipt IIH] up x4 Hire, FiUuBt' iinlL ficrh 
ixBiulAXEliie ttralng. Le:l aut ax-ptn iTarxitr 
EnErrnra'nl; BixmlOfrl PT»P»rE ycu fET !“■ 
mi] xlib EUCBl cirtlET. pnit arnac, tuPIntPE, 
iriiiciuil EnEiwa, lod cihtr IjTxoaliH. 'Wilk 
tKim [lyr rrrr imcAirt. ]4ap|. 1. I'aitExauii 
Brbral. Farhttkr. M. X 



IrbMUN FlKln-EDkriElnB- it bpnH, tr fk- 
rilTlL-iirr. FEjulf-JatliL rurpllhtd. IkEB TiTiLIt 
lEtmlnXi Amnri TlmiA-FiiyEavIcd: AcIiihJ, 
.Idraai. 9 Iel 



-i:.i1tTDOMTMD-].tt Ui* lEand'i iihie ih- 
rtitruL nrtnanlit 4 eM. ynu j-fta la Ueih <-it. 

l4fini, Fxlpifia In libi ninr hiUk i-It-EX tfHJ 
Flap Id [Brt'.nn vtark md inivETa etett 
nuEirllan i bErtlnnEi- rnlijbl I'k. FlabuniaLj 
lUmlralEil. Fl] paillXUI liElEa Ilf tibDt. 13, 
and xiti]l laaimt ar mitiH -vbEB bt 4n- 

llTEtJ 4bE PirkiX4 t I>. Tj. Finiulir Bb. 
rkanInL Fn>a, Haaia BP2, 3-H H. DnEirlt 
EL, CbhtDP. ]IL 

D>5l.'4J!t[E A landiriTia iinh|k4l;. Da. 
crairdEd pnirtiidiyn: -“andErfuI iDDnii-nnl-tJ 
r-:r laJuiii'j-miXliLE. Flj.|tf IAI>1trEd 
miU. Earn whiit jijn tF»rn. J-lii- lOlt 
iVtlEa -rnr dECiUi. ArDCElEin LiDdKiTt 
Jlidijn l, I P lJnatLEl l B-ld i j., llEl llPtnEt^ It. 

LFaFC?! IfliiE m-Lnl ivailLnit. DaLxIw fm. 
DnluiniFlnn IlrtBynl, Itmfi MiiirULny, Fblla- 
dtlpbla. 

SFODK cawtll ''luldt dbTtt'" lb»nt far- 

Liiiir Eidlaii, Bitrulapm la-J rxlrt iblrLl mt- 
Illlimi I hi E4:-E|-nii|| rakri xml tnEbwdlbile Lrk'kl 
tiTuitd' Eiplalni tww — tn pEfwiE 1 kk« 
ipIriL caBilbuia— [u b-( 1 BeB CBLeE — la Ktd 
lEllEd mElExuBE — InrlunH 1 p|1fte 1X111-1 — 4plt-. 
Ill no — JkCE? blEiIkt rnllirE — Eb-lrllJ -FrrLl* 
Biid dcBted tM bllHr unFinni lEacEti.. 3PP 
pxpiM. IIIOAraitd. FIulIi II.] j loitriiLd. 
Jlcpij-lcr ilEThiTiIrE Ftrif, lui^ ftiJi, 2l>(|i F, 
danaElD- E4.i CbltiEd. 



ELECT niCAL EKFERIMENTa 



ELbOLTTI riJAlj KSMrJmErAErE rtiulp- 

mml. IPtpTHd-lan biERilnj — Bind dtlTcn iL- 
Lmx[Ini4 cur-TBi'iL yEmi-Ex-Lipa. iP-ci-raaoi Biany 
mi4i:nE*Ir md ElinlTlEfb ETnnr1™'ntE,l IV im 

Ibitrurtlmii. 9 Le — K inETbwntil hiti tkEicn 
taluilLla pitaai. 443buntkii nparEmHui. dim- 

imElTxtlnxE, Uebi. IjilucaLliHial I ETbUiiIfI# 
“Itb 1nKtuE4Inni. 1 :e. 3T. ItuixlD bulktlxL 
3t uamp. EbElnttrlbE IkFi-lai CTMuiiBay, 
JIl^.Hiiuib Uiii lEErwEt. T-|nrnli», Ntlinih], 
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ELEGlFtlC FEFRI^CRATIoM 



Mh’V — Ij:i.fii 1» MfTi™ flfdrlr TiffrlK^rJi- 
llllPn. ll|l|l^MUEll[V. WLjtt Fdt 

iMUhlCt. NllloniL T«ll.. r^wlliL Aiiu., 

c.’hhwljnil. ft 

EFlIUE. ntlldlEl. hD«« orrnET n-Llt 

A:th| Lh|p biHiX y tiiSllb cC JU^L!£-El luni. ]lj 
3tt piE» irt PKhrd u-ltli liUiifinLiliBi fe± 
kAtf htjuJrf irf *11 klmli Hfi hf intJt imd 
uTv -diki.]i uJ -i±|iBiiE-. r«llv ILlUiEEiiEiL 

1111:1 trjs. wnl p*in He eok 1* lL™m 

iDTEf. BEB4 pcripill] UKHl rtTflnt pT lirin 

a* C.. O. Tj. ir^WItK* In ir. B. Fcoulir 
Mfttnnln Prwp. Jcwni HFil. P- diiiirlu 

SI . Chlriip. 

KKt'llLQEll.i.n ON imerEwn. Tr||h -riii 
puller IB. 00. KrrlipEH[lcd:i junnILii. CIpiTi 

Ul lAurt. Avy.. Rl, Paul, SIJlill. 

nircir' Nimh fur IPIIL an swjr eupj iiuvt. 
Ol»lf 1 rlvilEd lilKlcn. OuM^Ini *n >H* 
*Klcl*i huhlliluiL In ibt Rbpfi NnL« d^pxn^ 
nHiit ar I'rrpiilir ^r-Ertiinln .^lisiFlni dvrlnc 

]f^l, in rnnLi, tf >nii -rrijiL tliF A«b 

f'T Sh>x> NMi hinlti nmiLFllH or T luEnrKi 
IfifluJItiA Bit ituiulF^ yiiil 4 iiliuri Ij* 
iiHit iirFTkwiJir HI Htll ir«Ki iiifm C. 0. T^. 
Mr Fcnlkr Mirliinloi lYtiib FiHdi 

3QB. 2Dt E. (tallElU BL, PhLeLpo. 



SHDRf EtfUniES 



SFTOJIT BforlH i?xIpe 4. iLTEnrlttEn ind 
■iaEhpl.pil, llrlallx IrE-f, IfiiEiti ^*rrlc*i 

npi P.'iaiE. irirrkiliurii. PEcnj. 

n.kl>ia AuiEuur'i Hinilhoiik. kV* bfirLlIf 

.rnibiriH anil rnnoiiiin^i^ fimpui hnmk (n 

r.iu.Tifii arlu u'liini tn PirllolHCv Ln iwtEur 

THlIO. I^IVUlei bUi 4K1 Bill bEdV hu# CD 
brt *LbiO*il. nia ■ ■■■niial ixf Binalpur y(KirE- 

wiTB nimiminlrall-'n li (bn Elir.4iE^l mr«r- 
fniv '"'PTlc for KombEH ti cho .’Inicrloin F*' 
4lb4 ILllia l.*jrD4. Pi-Ira tl UP |KD.1n1il. 
I'lpnlar SlFThmlrp Tlin. ]L»ik IJH^ in* K. 
intkTliOL Bt.. ChlEiEP. 



TYrCWFrITEne AnO aUPRLIf^ 



TTPI-..ft lElTkli:^. n-aildpi, mnlomriri, 
fl »— tH.«. T. VV. TlhliEOi IKl BLnUhtl, 
lUTF MI t*, at. JyHjJi. 

IJiiniM] :,rit1ilJM IIQ, CMmTlEur ifl.aci, 

liilill Ifi-jiiIi prlclar ifuplirklor I'in.iin. 

2 liiTi irijl. ^innrr iiiwb iruinntKi J'cuJEti 
11+ Narlli UKilk-. (.Hlr*«a. 



PRIHTINa. MUUTP^FAPHrKQ AND 
HJMEOCFAPHIHS 



1«J LKTrEFFrEAPK min'. 1 5i Enri- 
lofiEd.. ll.ilO; Jnu L<'CLaiHiva:li 2'.0 

EiAirlivai, $2.1111; ifiii pf r.^i 

P'aT>l> ll.in; TiWI Mittniotvii il.H. IImeLcc 

J'rint Shop. FJHiiflJ. likJIyiiB; 

i<IUU KN.^MKL KnTClino roLd<n. IHd 
inrih. E1S.1G. FaLI1qi.>, liuiklaLi — all iirliiL- 
lia* — I ™e lirtr*. JPuniiloi. Oowlnrtnl. I[ir- 
jIewIhjte. Vi; 

GVi iiAiirr^rMiMCLL i.n(nrhE*<iE 

1+d mrplun**- El.nci IliiiLliibi. Miulrcii l*twiEr 

321 B TY jiiiif, i''hlrtjni. 

nD I'RFSObi'.iL rirJi, Ifc; bauliv.H7Ti7^ 
JGGB— $l.:iu; .(4111 — $11. Tn, .inollp. JUV lloL- 

a;|ii. H'liti io. N. ¥. 

Nl-L.i]u'4l:.(^'L'i(e— iJU EhIi kllprhpjJi 
ind bnrrirf+i $1. Ei eaiiciiaLil. .‘•uIIeiIu^, 
KjiOa, Itfcdla na. 

EDO- IjEnkBIJR.'bnH $1.llll, (.tlt.7 t1T4 
mliir $I.T!, roolnlil. Tbylur PtJiiEPrjr. 

jjln of, J IL ^ 

NKTri^F I rE.ADR. (H'.iEEl'l iUil MiiialiiiinF, 
SQD at *Eth piHliiald, J(h Hof. Afnil 
M*>iiDi rof pjHEdiL oRor. UuJlIEjr 1*1EC1I, Fay 

.OltF. JClilu 

STJiTCaMIBV FrlnELnc, Palakii.. r1(OI- 

]*». Oaiiqilap, hnllUi, lEIOH-ICir blMlEEL 

rmTUTlFfr lil ll- HT. MbIetIi. Ohio. 

1DM FT1F1NBFVJ1 tird rail. i.l.jG. 

^flllBr. rrini -rr. . flartwrlli. F*. 

33D ItriND TaiLLirhapdf, inElloPE*. blll- 
lipirti., rirUl. SLGJ CHb. BElUUillbE Phii, 
I.EiinlL. N. J 



BUMMED LABELA 



|(1?min lAb«1i [«r 1*11. P*iri|itta. Bui, 

PlldiE QuLmBT'p l.lUiniaiiiL OhEg. 

].an» niiNTi'n; ccuu*. buibriHi aJiirci* 
& 4 P. JA.H FUiErnaiEE. FpL GG, llo-linhPi ila^a. 



lEFlNritlfl OUTFITS ANO aiTPFLIES. 



nirCLT SlIG Prr^x (iir $L.«. In>EtuU- 

Elt» 1*r KnnnE(li (V1ip. IM |.|IM1. 1114411, 

I'HlaD T^Ti* liiriLlriv. HbUirlhiid (UP 

itainii. Doe Ik CEmiirJilTO, 



prEF[IBETj FrlHElii;! riECv.M:E ubd ■upu1L«. 
TjbHd. Tr Miitip. I'lipulir liarnalnr, Kli'li- 

l aiiil, Pa- 

lIRtlJ? FrEbit liErpEllidL TCIIll lllp dO fEH 

WlMT KEnJ Idinn -nrr rrrly. Kirliijifa, 
rr-i, lan u. SEiia. moeigeb. iimh. , 

PIlt^'T VUur Unh UdEld.. lEEllantEf. rlF- 
tuMl', kflrprllllni- nEr. Snu ilUiiry. kiiy 
EulE* fuEBild^d. I'Elnt far olhEn.. blE prii|(«. 
Jiiiiln' prEH., 1^ Hill UEintE, till huU' 
(T. IttB. YVrHf Tor rr'P cnEalm and rail 
IhfiirmillU. KuIiej Oo-., B-Ll,. ihrldEP,. 

l~nnn, 

PhTV^ Taaq' utrh EfEEUlirj, unrulDiKi, 

■plITi timp miilr pii(ini f**i 

II. Ml ILluiEriLfil InitruEthnu Vk, Url- 

Kd tiglil. Qilm i, mun. 

PHCSTlNn Onlflli— I'mwi. (Yb* |UbbL|*i, 

lyn* rHEililtd. SiEBdr nimp tij riEiloE. 
MbdEl I'mL Vyrli, PtEtaa. 



Dll PLJ CATERS AWD DEViCtS 



"BOrr.YIlV fltEooUEriph’"— I'rlnli (hmi- 
iinik 9 t niiiLri. AiivUiLue fi'iu EE'ptr irrlli 

Ur ilElW. DlHEinlEVij. tli.ltl. Eaa>- EExilL 
Fnu IlLEEiluru. (VeIIe. ilkUnrUEf iluppD. 
il-i Ea<L 13niU Yaafc. 

''EXOKIr'IriM^lur'ir' FuLirr MarifIL du- 
MDcUdF IM.». ■ T<r»- Pif dF' 111"! AiplL- 

raLnr $$44. liillAlik Frri. FlEElhUrEll TTpi- 
WrltET SdIupIt, llnil. Gnj, FlElllmcah, Pa. 



RVBBEfl STAMPS 



A Lr-ruaJiliin DEOuiiidi IlDo. 
flulLOI. Q-111 ICunllUlPn, T(a+ llTunpa-Irk, 
NUlf Irnty. 

>,'.^?irR, .iSlKdi. Z llnoi ]2ie: c iltki 

i.'ir, KLanip. l^^Kba. .lilAinru. Nulk. 



FDR THE HDME 



nVE TtPE* *if pmp=anlal h'«i| -MiHra. 
ilairrllHii Eap IvlUEnd Iru SN liLD Fir T-Ie. fbEnt. 
F. I'. I llPiitlT llwliBiiPEP, 2Gb £. DtilarlU, 

CUcagd. 

CbilF. uulhfrn irrln, ■hillr p^arErl 
on liluoiirknL tjV E2S tiS Z3U. DiWO. IF. |r, 
F«gU[ET HwhidlOPi 2IIU 1^. IkAariu, iT2ilra;:ii. 

ILEFJtlCFJt.lTrNO ilkrUEnt. UnmEtniin. 
rnrtpumEpu Ell hUlliL aim blhlF HE^lEl 
lhaiL hi. Thil and. dlB othFT prp'l.lril iil1- 

oIfF In PVT IhtcA "lEiana Marllaiild.^' JUdt 
aib bir ElljE and "Hindbvioh for (Vpn»n,''' 
OOnElInlnV ^( TiluLhlp hiiuivbld balb* anil 
]\PJ paEinan 42 EinEI LTid pOCl 111 CPE (hO 

Eitu b-xilEi. Fppulir McEhinlri 1'rv>. Itnum 
!([IX. sun !R. VnLiTlii Se., I'lMuigU, HI. 



elebtric: clocks 



■sPr.lT flaFui'l'' iloEtEh ilofk mcTEOjnnt. 
OnD LL TG. Vnil paL L> lib llu lirr |L..~PL-Ui 
allai* For "Mihp ]E|l kliniiFj I-IefI r| IjknE 

CIlFi", IToPlliriEd, OUEEHdXri, IQFI. 

INTRRIim (.Vail drmralliiii li a nlULM* 
rrn- liiwik mlarlliE all Ibi BOilEn InFhpdlP 
UF ITllPIlt Will iTCllHnlP. E'EarLIrpI laiirk- 
IPE InPlr'ITdlfll. (in' liiSH filain anil dKOEIi- 
Lkpu Aulnhll *FP ILPEA. IF-I TklPPi OIbP- 
trit-Ed. UeUfe-tkI (a Tdur -flour C. 0. D. 
SIxtiIt pit t>oi(iulii $k jcJ pOlLlIt. PPP’ 
iiIlt ^rrrhanlrp PFeIA HOPED 3GE, tbt £, 
OPAiPlU El.. CblPIEO. 



^lELD CLASSES. tELESCorESS AND 
MkCRaSCBPEB 



Riyfyiiriaiiui, fielg eiui». EPinMCDdi 

— ^llTlflliT UHUl. Jl.fG aoi; Kp TirlilU llbnoEG- 
liH, [IL.H-. .$]l nialEEO.. [kp^riurJnr. IdiirK. 
E.pnialrn, OdaianE, ^fapardlua. til.. 3 bP S L 
■nmnEr. ivorUIT lirRFpt. aiinrlviFni. CiEaluc 
FrEO. DUilaUFklF IdipdEtEn.. UFPk 3»B.'k. 

Klmln, N. V, 

~'>1|0IIT M(ll SlnuEUlin— IJ.nCL Toppld 
mild tlkfraPE — 4l.l3, Frw It|*I, Calabii. 
Tirm. 31 S3 IVitKiAi. FhLIidElnhiA. 



DIAMONDS. kVATCHEB. CLOCKS AHD 
JEWELRY 



OSi;j? (Tiirbro — 7 tehei iiiiini. Wal- 

LhLU*. 1S.3Q llOlL FL-EiKlimin'A 1* !?■ J(f^ 

Ffniinj (^Icaiii, 



RAZCRB AND BLADES 



LATEST aillE<tP tE-n IiIiUei. (eti SIo; 
IIFU- $].GA Hall. 3!! PuUar P4-E*. Itradl- 
IflL fi'- Y. 

''H03rh EriqidT" llECirlPhtdlli THKH flull 
lilailii.4. PeIF* 2SE. HxEEjiLjEun, G19 laKErikJ 
Ate.. New Veit 



CUN9, FISHINC TACKLC AND 
SPORTINE BDDDB 



TV-NNIik ifUrLni $udr uwa nptaL. Cuu- 

tIfIi (niEniEilEDiP. laviiinh FiEdllEnt ctdlt nu( 
lid iTliuBlnin. HeiiiI IL.GG. ll.M of IS.GD. 
[■!. P. LpJJ$raF. 2UJ7 U', 2 :)E|i Si. laji Ati- 
CaNll. Oil IF. 



ANTIQUES. WAR RtLlCSAnD 

INDIAN QCDDS 



IbrirE.-kN ]lE[|r|. Iiei4wi«Ie. «4ni. HlllUI. 
-CllltafUO *nd lEMITlIPJj Sc. VlEllu* r.Hll.lPv, 

NUrElilicaiirt Kaiipal, 

kKND (4 Fpr n»4 nETT Jlit Inddin nllEi^ 
inElijii* riEEiTru. W. H. ElHi, Wtbilar 
rinCiPVj ilElpcyrl, 



MUSIC AND MUSICAL INSTRUMENTS 



FDIITL'NES ILElni m*dE rron «tani 
tlirracb calhjiig fiLnuTiip ladlp. ^bmuFrauh, 
iiiilair pnliUihaTP. ~'HI| ' Trrllara rpr|lE, bE- 
nnvT. mnpwi muih 1a to or IftIxil Wp 
lubnilt ED iiudiu ind Dtbir njikiti. TTee 
K ldloC. Savd r«r 1»UL1*1_ TlBlTarlal 

Ainn iSEETlini 4l!$ Idmr DMr, , QollTipad, 

■<"*I1F. . 

iMJNfl PpEti. uTlIa KEnunli JNinprliant. 
SeetIoi. SbErmin Uianrh- Uii .lagiLfi- CalU. 

SONaTVR]TEHS-rVE« SuUeL Edddb 
rtipaLi, ]JQD FlnA Ailiurr Part N. J. 

R(1^:rr (VrlUri. ."anil flir iiiir ‘'IHAbllph- 
Inv AoTiEnirnL.'' MaKLniEr Muilo IFrlElori. 
83M K. nnih St.. Chfriiu. 

E10- J1anE7 In. HniwrlElnR. Fm Ftliir. 

EfllH. Tut-lIEJ. inis ItruiJiiur. Sew Vurh. 

|rt,‘D-[F|rT rrfdi (pt rliTl»rlp 
phnniT EllmlcMa loiir md EEimhlTi. lArHa 
IPT ElEEiiliT, Diidi-FIei Rudi, IIH 111 An,. 
Il^raiim II la. 1 ftd; 



KONOWTLlTllhd— M vHp EwnnaEtil $2.gb. 
OuiEinlKd. FhLILlM. PlnE BUih. N. X. _ 
]1JK}IS ^I'PTilril. iVorb EuirinlErd. (V« 
iiuLllih. aKLi Hapiurn Sung Bunau, DupL 
2F Thiiiiiaiiiih- ija. 



SYST>:M CimptHU tt.Hi Adkhlll ^'ilu^ 
cbr " 1111111111111.“' PNiUa I taar h. rj.llFnrBf a. 
Hirn.14 *nn| laiEVIlu .in-DIJ plan. Infllann 

Rnhr D'lliau. fBEVHbldil , KllEm. InJ. 

"ilDSIC CEnwiniad" In wnr-ai. OmaE 
Rhu. (HoEmETlj oE Hauii'i UandL Chdi'kiiih. 

WIp. 



FATehT ATTOftNEVa 



f-ATUNT Tour tilra •»«. ftriul. bir Eeei 
hu'ik, ''Ebow Id CIlKkln i I'llant.'' nniL Frni 
-■'i[prnnl -dE lurniiluii Rlanf Ire iiijiIpe^! 
^Inci' ]$g9. anrrlallxlAE Id H[piA IlinElirf. 
1*1 lllTD lUrnilFill It pETriai Elliiuianill iiE IH.. 
Ti-tuuri. LliEh lihu iiiur hica uIk mmiRPt. 
rinl lull III lEli Ida. Diliji dcf danEanim hi 

hircTiL Tni1(nr4 — art ai -iiiri aiut uruEEi-*. four 

lilEa. FiMwiahlP dhiTEH.. I>(dann( nH»- 
mradl. U'rlln Uip Ldhy. VLeLPiT i. Etiiu a 
I h-. ilbl f Vlalor PI 'It.. (I'p nlii nplnn, _P[_0- 
r.^TE:NT!"— Mmill lilripa may liaiD lirpo 
fmfuoTElLl poiilbllLlluL ivrKa liunaillilriy 
Fa- Frpii liiiit "lliiw b* -OliralD D FuonL '' 
anil "Ibpi nn| ej Incnnllr.n-" Furnk. llEdajTJ 

art CunitfDui In mceovI n-ittEir. Feife In- 
FumarlDa pia liuw ty |ir*c<EE<A irbLDEiir-a A. 
O'lLrlan. A'liliiii nulldluK. IVaihlng- 

Eire. [k. C7. FEd Pier I liA. 

LACKC'F. I'’p|anl. laaiiai- Vpliialitf lyiifk. 

FrrU. SCI Oil miP IZAil.. , 

m.LDi:- Jl.-k R j; S. OppstI rhi P — r-wIv'lTElT 
PnilarE bIibihE ahilblHj-l BE« "TVadO'' Li 

nif HriA. 

INVE:NTi>1l"; Afiiil Mr ImkluL [EdllBiT 
h«u [p patEnr *n>l ipll tput knPFnllnni i$ 
linrnE Fittf. Jtllph RUETh, PLlont iJWTCr, 

»p|ll r Ji t,. WailiJiiK Liin . r>. C. 

I.B.iRINn ilanuFiolwiira bfw bu.T crio. 
Ilnl Inavniloni Influru iiaLniLLna, LF daiA ufti. 
liElid. unUET mnihm. iiyrxnrna.lTP plan, rur 
liifiiriiiailiiu. v.Eltr -CbarbEKd IuIIeuIe^ iSi 
llarriil Fa Ru IlilIji K, WailllillEpa, 11- C . 

L. ILINDCILirEE, 3nS-R VlKUF BullJ- 
|nx. IVailiJliKl-cia. IF. C. LOW nkiL Itailj 

inJ Ln rorinil inn Frap. 

-“INVETjTDB-'A nuliLu," Talvaliba Jnlnr- 
natlia ffir. Vrank lrr>lthninn. IlfElibEETd 
AELparvty-jrfaelMtj. -£20 EruiJwaT, r fl f Ydlt 
(VlT.iT Tb LniunL: A'amuj cir miHdaElur- 
nra anil laanlL-fl LmE-uLlUni MtlE EEUP Un FE-- 
awit. Uh nur Irral binii tor pvnrdlniE 
drour Df EnFE-nllon. WeIIc- *v. t. UrE^nn. Hd 
RarrLilat RukliUllC. IVldSIdjtQD, U. C, 

PaTKN'TB. IbdftlM. fjiA Hkgliaai -hEep-- 
inHi. Bast tcFuld. IkTimpL-nw uiupafl, 
(VaEiEPk B. CaltIPin, BiEEDt LlFTfEr. 331 
Nlnlb !$i . 1Vi4b|nx(pn. U. <L 



POPULAR MECHANICS ADVERTISING SECTION 



2?A 



T^^:CART£}l, ATIffilnt £ Eaouul. EdL1« 
+]|. -SIS - J«h ^1 . 3. Wu W».,liLnL-iflii, 
U. C. "□rlfflcitcTi [XT llM Fixnn LTlitfnn 
I'T ^ijiixirtbpilijn." ISC'Tcire’ dUidotlnE r<uT lir 
vfnikn l4 inTunr f"r lilqnh Ci;iria w bi 
■Ipntd uiU BjtnFncxt. Farm tml nLtn( 

fMinarkM' ImlltLlJl fKF. 

F.VTE.'JTH I'nirucFd: lr>dt niFrki fit It-'- 
tF»J^prt]liiiLniTT idEjCB tunvIihfU wHhnnl; 

inU Frim far clhKlailnp 
jdfl. CCM-. ErrllXI L. JCrfil hri-Ti. Tih>x ]n- 
t<riikLliiiiil rtlUE.. Wii-liLnpan. U. C. 

i'.E I K^VrSi. f^TllI INtlln PT [IKdtl TdT 
idEdre. ITteb Imft. "‘Bnr ta O-dUl-B * Fii- 
ZilJbllihEJ LIUrtT TEih, FItbtic 
FFrirrci^t. PhsidS UfijH-. HFiKnitiU 
thuRi'tE. CblOdlEB It ClHDdlEf. H!) F t^LEHL, 
iri -Jildtiiiri, 1). c. 

i:t^T.iULi2;ui:Lh k\i^ h. 

'T«ni|!iin]r. Frpi hKhlEE. FllEDtli TndF 
miTfcE, ZanjTlihlj fliflp*Eu !(I«nddni>7l[ 
BJuk. ClilieLro: BduliEE-r UMiii. 'M-uIiIjli:- 
EEB. n. f. 

E'iTUM'R— lA-rll# ftsf Jr** Lnrwnuldn. 
now » 'DIillIb 1 PilFnt inil BmrfJ In- 
triiLlnii — pr iiMid dEAirlnE or lu'lrl r<^ u- 

► JHrirr fi WniFE. I'Urnl A!- 

ptTMEa IfotinE* ]"jEnil wrflrr FjiiiiLnfrik 
^Vi«Jv^irLh llaUdJnE. Ke« 

?T2 tirh iFulldlng. U. C. 



FOn IMVEHIORB 



]\l'KVmiL>i: 3 p 1I Miip UvtFnllan. fTwt*; 

[1 <□ minaNrEurrri »nil Ifiltri. wli» 

UdO.tO IB iutEdI mil -■ rrrtinr^Lp Far illl- 
l|n;ul-hriE uMfUpLIl'hridEIU tKE E]lh]li!|l 
yoijT 1n.iiEntlw nL 1 >pe ZiT^ililm ef .Mnt-rLojB 
lllTEnElpni iP t-S htlU iF IlinkiliriJ AuiISIMI ■ 
urn, lluS'jkl, Ckl<tl4^ It t* IB. lV:it iinilr^ 
nrplcn of Fhr d,mHrl™» IkirLrEy tt in.TEn- 
iMi. Inp. If ypiir LnEmLlon hii liEvn eihii. 
lEf.-pit. hiB piCiiH pPPdlrif, OE Li ■npiiFni'fil. 
Li If dlflMp to rniPpPLF "n LTtuvJ ik 3 
ri'iEBlE BEtEin.pjcE'. fiplEPllon pf nlnnpn tr; p 
nPK'alCLEF PTiTiulidTil fiy Ehp ’BufoL# Enpl- 
nE^rSnc Spc-I+it. Eipprlilw ptw«‘acFil hy 
iPiJIny; InililiErjpIdlCI. H'FjEP FOf POtnEl-lEFV 
dEdllll In E:pT>t4lFb«n -pf Amirlrln IdVlfUlpni, 
FJBfE fc'uclEU ElulLdlmi. Llrcrlpnil, 

^L|jj£^_i^£_rri^ij£_jEu!IJI*£j_Eurtylp. 

Z-VrEinFIliFIMa .^lanUfiCCUEFri M'l -n-pnl 
i>H I PT iTTrrrrl lam. MPi^nLi-iJ h- uriiiLicnLEil. t-p 
IMfl lE+B rpUEHLLHan. ''I'l'hpL llP'd y«*lT 
WylEP Oun+ri.4 IniElLdlc, SSfi IiirrlitrF 
lliPlI'JInE. ^ViihlnnEi. 111 , ri. f. "TLi'OtLil'l 

iPFEfil omnlucLm oF Cn'«ni«rT 

JlBAlT’Tfcf tnimlop)' fiyii m^iuLH! StlF 
TOUE LEXTCUIpp: 'VtIee- ' ]lTtW-l |Tt i. 

tiylfnC ILkrkif." TV<tk A. 7]^ Kill 1th. 
1^. friT (c^ tilfbrtiiilLiML 

lnrEg.ipr thnnlJ hrunr: LtdaylJ 

]IH.'KKK]>T nn IS-H. Itm- 

hiL iK^ T«7i Ltj:. Al» plm OF i:>-Et. 
TPWtpil Fix’d t+i'l SSf. llptll. IS. P., Pppu- 

]pr StechindEi, 11FI L. t^ t prtp. Chlnirij 

I :^T Vaur In-r^cEJnn : iliiiil Fpr lEM 

IXi'il. ''UkU EC CKOuln 1 PdtEEl.'' Wl "llnr- 
ent i^F Inumllnn" lilylih. 1’WlllJt III kliVJt 
!H= CO pi^ilfF TCWr Fd™l- IlrPiikioiMp 
PtlPTEEl. IiElCITEdl PlFIfefntl. '' Mor 1. 
E'.yiir £ rp.. VUlOB ISLdC., ^ViihLni- 

laiu_Ji_C. 

I’-.lTX.NTlt— !<nipL1 lliBl.1. Bdy bJTt' lITEP 
mmincrrlll l>mi->|lillll|fl. VTrLI« kiiiiiinLlPlCtT' 
lor fE(+ tMlC. ■JlOP' (0 IFFlilltl 1 I'Pl+nt*' 
Idid ''EiE-' 4 jsj [nCtllCiPTl"' fPFITI. LtOlin 

jfif rtnnKPnui. pylviiL lll■l1i^■. Krrp Lp- 

lormiLlon on >^n- to nim'fnil. tlpr>i*^ 
O'BEicn. SE->]. ICuLldUnf. iv'iUxlDf- 

jpn. 

l..yCF!V'!i; I'piinE Seiup ViJuplilc tsok 
ItfE-. SfP Id PkFf idd.i. _ 

l.ti’W.' AV-I rnpmirjrEurjc 1 LikTyE plu.i 
MPipkirLy B'lUEpPEj ft'T hImkInE. rtri'n'lnr. 
ft1pmpinE kiiil iiLrp fiirlpIlPE llP AB;r Itsllth. 

C.XII. iLbp yiiu I Ell yuur prpJiMU. Our 

i^UTEl ir-ILI rnnPllu^i Fm-Lptii itCul^i P]Ak 3- 
upii-. Ihi TE]. y tvf HoTfn. A'onn . _ _ 

INTfiaKiXTKrF — rrcmnllnTi pf iiITPPlynlHdl: 
iriL inELnlTil ]ilL4i.. CrOdlnphlJj DLbLrLtD- 

^pr;. Mfri-hontt liP il i rl, I’tili'jpn.. 

70 IriipiiLrm: *SVp k-ry In llir UyiktL IP 

IidrEhllE' A BC-Kl MtEBl 'PTtSrr"'h|i 4 Itrr pnil 
IPP P«nL Hprt UtlD. tl-'LlL BVKhlEt «CICEdEht 
rr rnipliy, run-hpilnij 2dl Frua .he.. 

Nfiir Vprk. S. V. 

I!F>T Tout our pilinli: kniL rnnp- 

[d«p lB-.itnKtlpni !-l. ^L1 Ib£ Sic. a Cizif- 

&n, 

U.cNKF.imiBKBIB Eniynhprc fitrfe hpi 
iPTEnthr-T La linnrcjra chi It iirijilufL, fdimTP 
OF nimuCpriiirET] ipii wonted Enxynlinni cent 
fiep pn EC^UHl. Vi'EltE If. T. ai«E«. Dli 

TSprrl-kr lUinihiiB. ffi jahi T iFtnn . Ik. _|Cj 

r.KT Ria^til m fkr WLU CILpcfii poIh 
C onLrU. SU lilCifPElnti m 1hf lomnnl |re 
fPE II. [ft. .lit For Kfj B14 IP »P. ]ippl. 
E. P... E'iuiuIpe ^ptlik.rily|, 2Hi E, CukTlu. 
CtJciBO. 



INVE^dTOE'fl UAlfHi.U KiitPuar: <nii- 
Idjni BhP moEhmlPil mixrEmrnlc ; JH nrr- 
CpLiuJ mulliuU; JniEEuPtlPn m pTM-utlnf pnd 
•cUlnc ixiEti'ni ind hIoecLpi in ictcxmET. 
ek. JXumiLi new Jd«i frlre t] iio piic- 
pidd En r. Ek A. .hiUrHi DJeirlck ».. 
nciil] OuriT IFIdIr. . l^'oiMndton. |k C. 

JJASrr.UTfFKHcx «]|| now huT hixf"- 
cl«u. Bubber LPd loy Encemloni Truded. 
Viluplil? rlirulor frrr. rpi-rnd iinpuEPi], 
proiE«n<ri tin. 0(1. ZD fccij merEEnrTi 

Fnujb lilPPp fbyikiiiiiid. J. J. O UrLiin, ]tS 

yF‘. liml li t., New TtTk. 

ITlI I l*y^T[J.rPri amt kiiiiiIfI Hn|i|il Irjl- FiEQil 
fnr ratilDE. Hie L'Iet« JIdOeE iforki. Tkn- 

llT PtH, III. 

I^.■vK^■TCl]^H— !lun.*edk cr minuFiTi'Brrii? 

PTPTTwhlirF iro rCnilEPIllly EH EhP iPdkipUC FOF 

nifw manET ind liiKO'-ia'.ini- nnicnEf. Mnw l>. 
dll' cEum Pi [ffer four iMCEdd |r.T ule, [t<n1. 
i!pI 33' it! ukr my liinprr. FCibd Lieliy FeE* A 

Free copy of -put sncv-iiMj iiririiPTEiL i»nb.liA 
"Tueb Vdur E'llent Lntp wiener.'' Et ron- 
i lIiu IivIiiFuI EiiFiiclui Iiip Fc.f ■!] jncenten-3 
."iF. 1|> JLynUi linr. > C'Fj^-IAfiI Adrin If Iny, 
IfopuLir MechcniEi JEipuInt. ZL4 I'. OidiclD 

t!i . C.1iJrpi;i'.. EN. 



fATEFITB FdR BALE 



aNT[&T,aM txhkmn. I'hpiic i.imjas 
fPE lule. Alyih L. (VyiiE. ?cpTi .^PFlnae.. 

Xcm. _ 

' It.lSri’.ktTLIIKIIK c>.'intknr imjillphlw 

■iF'i' iPiL'nilPhi. wrLie CbintrEd IniLltute. 

OriTi |LlET|llrT_ELpllllin|;. kVuih InKCl'PI, _lj. -C. 

TILDLL].V(]~E{f»ii. leineiblnc nbvr." tJnt- 
tIjW- ot reirpliy. 'Vni. KyiilAiCirtk Ho* i^D. 

tyiKi kfiiiB. kc 'iiMnricm, 

ikdVtS3d7cHC!jE — 1 1 nniln e>F inuiuFaCf pnri 

pwAitiiErt Lie ecniELuiOly an 1tiE lock-ouL for 
nrw lunpy piiil Litiur -u 1 1 up pidiiiLi. XL<V Bk 
Ihe limp (D olfEr rpor nilrnl Dt »lr Ikcm't 
ilpliy he PL1P my IcaiEer. Eend ipdu ferr i 

fm CTipT of our PjwHilIy p-nnurf'd LnFihblC 
"Tunx r*UF ]fpcezd Ibla DlimiEy." ]1 fc<i- 
eiItip helpEiiL Intiiniiki Ipn iPr PtI iHTcncpn! 
M. L.. Hand. Mjt . CU'iklled Ai|<.eril'lc.r. 
IfoputLE ircPfuRJc-i JlppizdnF. ZDD K. Unlorlo 



MO>tirrA<^l'lLRTLif T.nuLl[;r Fur R4P 
InLFiiilrmi ibiuH urJcF Vi' 7. OTCFfie. BdH 
liiEThrer HulldlnT Wuhiiiiiion, It C, 

lyVEyraitl^— Ciih Jn an lour jmentlon 
hnw.1 [hn'L ileluy Ehp iile my teeperl 
t^end lar a fiep nw oF gnr fpfi lilky lift- 
nitid tobklec, "Turn teijt E'ilent Lnlo 
clergy. l-piby! 1c E1Kl[i.ldi ikiLp.'fd] 1nfto> 
mLllpn fPT III Icreniorr. V I- hunik. 
MkP. (fliikItiFil Adifrilj-LnE. P'l'inulJi Up- 
ehmlcM JJi^Lilnp, E. Onlirlo ?c.. ChL- 
rlEP. Til , 

It.kf'Hi’TCkF Fop eLTi end 1 ko elhm. Am 
iitTi-r ■itviiIfiL A|i|ily A. E^uTk, dOl KLCPL* 
ipppi, u. L'.i. (:LnLdi. 



Mod'ItS AND MOOEI. SVFB-LkE^ 



iSTES'l-mcA; fCFrjk WF Fhilrfa ur ebU-JIC 
noilpl dF j'pur JOfl, i YrKr*vi iruriF.Tifn tfLII 
dE-itlpp LI EnLip a rrkCLloi] vrprklne n-iOrl. 
hn yF^iT pF AiKTi'Firiil F3.|ii tImiht mil Lli'U. 
londt Pf iiUrnEd FllEirii ContldPTTl 111 cwr<- 
h-y liiiLruiupd. Bpnh. Ttfptpn-'ei rpml-xfitd. 

I’rrp khiifl nleil tAmk: "'.Xtyhliip tnTriillOhl 

]'or." l^icEBrt ^ocL re. . LVpL. tf-Ou Clci- 

FIjjiiII. I’riilii 

rATENTB- fmin Idpie miy hice Icree 
ihni'*Trc]iil rwti Ih-I'h Ifji iS’rllF lunmllycr-ly 
Cde Fr« hopl. ' llcim Ce (ineiLTi 3 FlifitI '' 
■ Mil ~'1Cpmril it ] iiFTiil Loll" fiinu. IfCllJl 
IFF ilLhEEfTiuk In. lolrni inLltpri. Pm In- 
Corjuilui DD lunr Lc ncpCFFd. L'EiTFnre A. 
(I'EItIfti. F>K-^r, .IrSaiiiF nullilliiK, IViihJiiK- 

rw>. II c Wne -pLCF^niriA 

E.F.AIk ELstilLFri, irfiiFpci rFiiniilifriLj'irii. 
Smd !(■ rents IOt sumnlr mil roLiiuyiiF, 
7iiy E>«di]LeF fthc^, T3u lilixLiiiPlli' KireeCr 
7-rF.iiiLip, EUI iiiiIf. 

BULLAfl, rViJiliFT. PEMi, PPrli, CUtlPn. Flicetl, 
horii Frrwwi Fitt hpirf niwhynlrp. I■^|re||-.i 
fEPe. >’Lllpni1 ELpme tvprkiluc iounpir Cd... 
2W.-n N'ptdi Ate.. Xfcc BiwIiL-rn. N. V 

FATE^Tb. Lat efod. ElKlt mil InTtfEnc-' 
eico fret. I.- P iLirA^nh, Oiii-C Vlxlco 

JSutldlnE. tvnbLnini«i. IK C. 

ii^'yiTT -Ch-ntcin DEitEnifn ]|h rrse. itdn 

jBii VLitA JLiulp] r.i':liiEi. FLUlay lEie. .L. 

J. pirlwr, InJflJ E-Igwjli A'P.. Ilnyil Oik. 

JJIcliiEm. 

SANTA HoeIi mciilEl hlrurolnt fcB 
fpr ZEe. UCEO. E. P.. Fopulir 2l■E1^^LlRdEC.. 

Lil.ll.l K. flyilMrIii C'hlryKi'i. 

''EK.'il/' JloLce., piHdLhPp Ter cnidEL bEe^ 
lltinp'. IlSOLS. tl JiP'. titIhIiC I Sll„ 

LIFIII rp.W. A’iIbIok "ItC'll H'itil'i. " lllpinrp. 
OiEknei. eoldL LujcepJ, M' Alplloiuugb 

tfl.. jEnaklyn. ?<. T. 



MfirtHL ft?0**i nml icljrJLfif «llrnk W*- 
loE I7E. Antcn llohnliDi.. SLZ E’tIpc SL.f 

HalnCuy. Nl'it JoFmOF. 

WE JEylC* VCeirklAE liiLiJtll F«- liSi i-HildEL 
and do exMETlnieniol md eirry i roin- 

jilFig Hork pT brisi ftan LnU iDudEE ma- 
r.l|El- iXi^ Fur ryL»|ii^. Uk PlFitif ^r«>yl 

IVmtj. TLniFT I'flEkr. in. 

HOHEL Of WTI(M ■■WtilElirBncI" 30M 
nihi.| eiiOlh*. .h.|Sl*. l^li::! lOrJicC. DChd- 
Enphed In eedm. Ijy inFoni. pF Ln liMenjoas 
lEEdiiEecEiEiiE uF flypo. dill niPilFk Tin be 
ExnrilEiilLy dhiettemiiM oiwl nut inKrtliar 
ipiliu Shinn md nimpi -PTtiF hec. dt 

bjtviL 0y|an lu OTketliyi rEildeiiClp hiFrlilllbn 

end i]r-Dlr,4Ed men mU t>cin. JOuniflr. 
Seu pEPjiild UDi'iii rec-ptiiL oF iirLep. IL.lfB. 
h-iiiili.T ili.sriiui|i'i Fr'ii.. Bocfif ^I'l >S, 

IfnloTlo 1‘X.. ChhiEP. 



MAifUFACTU nthe 



J4innf Ml urrf h 4 »tf nuns- 
LLTf ci Idta' coil. liciiririEnEi. diEi. wddf. 

itr. INiIziiLi..: irjd fWar PellLofj. Eri-KiCL 
T-pijI C o ._ I LeitU_^ 1 (. InrlnnjiLLi ClOll.n . _ 

yL JEBnuFKLirrLnE. W'«n|. tdcLkL 
[ii’iueEni. Alunilnu:ii. twin. lion. eiidisEi. 
oELChliiF uriTk. Siedelc modr. ‘SIckIftti 
rblna A Finern Crx.. TFettp Ln± 

ECONOILCAL .MonujircurSni! Fhui iheet.. 

kKir. v.ln> HIT L'Dlil-'np!, MoiIFIIb i|Efw. e[iFr|y| 
miEhlnEfF. SwLiitiErf. D171 .N. KlLdue Atf.. 
ChliwEA 

STAMFrN'd . RlmklnE. formCnE. ilrmBnE'.. 
dill, Jj|tF kliil IlktiirtH. Pilryi rnjuiliylily. 
AlJ T«fe cyffitWlentlil. LewLs ^LfIiL .SttimD- 
tny ro., Bhirwi- E^j. 



HtlSItEILVVAEIE ^[p]ilpj lb IpEflSElLloni. 
ElKiiltp T'tlfdiK'Is. lieut. HIj BtJ ^Lifiv. 
AkEcm. O. 



yr.iNKF.lCTl'ltlNn, UodtH, dioi. irimp. 
ina-, lir:iii'*''irk. iodvIiIi- ior ■raillnKi. ’v- 
Fonliliu. (ILreuLir Iket. Ulueu IEhbL 
ftliLT-IjilllJ, Eyhrap. Ckij. TTp. 

LOW Colt mnu'IkrturlnB'. [.otef pLint. 
e.i4ii|ito[<ly Mjiili.'r'id fur hlynhjnj. dEL-crlne, 
Fl>rnP]nE ind vlri^ llr>Tm|r.E |n inj 
fill UTfr TC4 JLrnf-f on fciur pniliiH. Vur 
IlffUral wIjI fiOHiJnrp. Ilmlrfil RCuLix PniiJ" 
QClT. [Inr tJI. fS-FW lllien. r’o*«i 



METAL Artirltl -dcn-tViDFil 1 tk| iKimFiC 
EuntJ. Mpdcl uihlnE. BpiroMililr price 
and ■flrst rlnii. ■w-rTlnMr-i.'hliL W, F, ^LFjnrd 

Eoce(>iii(f, IkilEced. InJEiAL 



BtJFVEVINB INBrnUMENTR 



aAl"F ^[wlfy by Engy-li^ quT retliinL Lryhl- 
Itl 0K3 IFTEII. All Fully BULTlBleEd — lOH 
lubJuFL dj null] Ent. -Tiiiti iiE Illy [pridi. 
'M'rMf icHiiy ten- list 'U'lf, Wirren-Tf-nl mt 
Co . r^EikEfi OF ''HiprllE.A''' LSuneyluf In- 
pEruiiipniJi), inn N', 12(ti f^iert, Pldla.. Ta, 



WELLkINB AMD BOLDERIHa 



ILAlLUillNfx — KirellenE rEeoiseiiCTd iio 
litililiri. Kill Ini r hSi'uLIc — yuijrijiaeid. TrIyI. 
Tiwxis, Wjlte itm'i Sterrlro. iipi 
TEoy. Dhlp. 

.N'RW ]fah, KilLilon €i Djke'i WoeU Fy- 
1111*101 Alilo KjEi'-.Ci-]ii|KiI ly — rlyhc llE-'Lii-iliCn 
with tfT' uheellriE. em'hrri' mEf*i. down- 
iIeiFL eirbuEPlIon. Trent 'irhEel drLrp., ete. 
Thy linik yiilL- rFfia'Iriiiyn pirFir hsi, 

PflEH. lltO IHustEBtlonk LThITl DEndlhE 
lO.Oif, nrilbli Mimem ]T.!4. ?taa[|iiki| up- 
rni rffflpt oF PTin or r.M ]]. insrwhtTe In 
r. K. A. ]fonulir LLKduuiloi Phil, Bcnni 
S*fl. 3t«l E. Oiilirlo Ba,, ChhaRO 



ELFDTFICAL 



IH'IIGKAII .Uirni ntoT In «li ceblnet. 

eiULe-k'ly in. PUcnilllr:, *iJlJ]ndl«. AlJilniKht 

Alinn. FenUm. MPh. 



>1VxyT-niLV ^r^^lT^. tlLi-eoh nmllr, tl.BD. 
■Ciiiilng Scat. Campb-;l]. ClilLf. 



KLECTTLEOANS: AddEEO,*--Fruik QCiFF, 

3±T ULrrlrtl jltniiUCi, 'CiillLiiuiliiiaHlb J. 



3[(.l 11.3s Vnur tnrn fine. 5n inin ilumlnuni 
prnrielleri Fci lEiopEuie Flu 13.(1. ftrill 
Hlit-n -Mpllyri. illtlikp] Elirtrlo ijfl.. Ft. 
wortli, Tciii. 

ELKETRIirAK tTeuUt lIUTtllSE fd lb* 
miTlnr riT nnil ylrnlm. Ekna’t Lriiit tn lilPk 
or i-Dtii woEk. Lmeb Id mihi eeety nealun 
leiiint fn triflna iwd rerilrlriE. IBrni. For e'er 
ilin£pliij .Idfl-rilTe Fii'r.k tiir ul4rEHHyn| anil 
mrrOiiF'lre. Oim isiyRnmi. iiiiiurFiii. *r nr*r- 

Ekri.1 LdfEp. Fly piipCIiiiTi |ilux piWIiyy 

viten iftllTereil. If rutilde li. 3. Emit CFhen 
ijnSfrlna, E'lyulqr ^Firhinln f'ippi. 3luain 
BiS, 2DD E. CliitiFlb -Bl., Cbleild, 



POfULAR MECHAEfICS ADVERTISING SECTlOEf 



2 SA 



iHCHINEflV. TOOL* AND SUPPHEE 



'MiiIot itxlTfri prTnrr ciiLI Injf 
iMnrti lulhc- ctinplECD Sl Jii.H. 

EIuiihl IlTIu fLfS.Mi. ]4" fliaLlfa MJLI 1 L-Jinll 
Ehl-Rtr dll IL^olil iTMu-ilvr crliiil- 

tr Eiao.H. Eirnn drUI pKU US.QQh 

1 lii.Kvry -rliHrKi'r; ^VrlCi' 

fPr ntiME. Tdcmd l'> suLI. ‘UlnL'nnill lii- 
dliLilErj & €li., n'mL jlkJ El., 

UnrlnutJ, Wh|a. 

HinkHTA^'Yl.iir'iHdrjliKi— iiilJ Lik: irtlil' 
cn. plEtEn. tumprEfstn. pilnt iDrurii 
iliEtr EpUiitlE;. eiidhi.iiLEL'J. Tjidl nil ifrmi. 
Wrtit Krti'i ^Qlpintnt. loi ThVf 

[iliin. . 

LATIIK l(irEE.Inj — I’jElprjf nliililf ii>J 
AmondEEdEDTI. £lll:llld: lllEkfl. V*, l;i 

301^ ^|n[. Al-:^ Jfir «4fiL Isllirj. Ill plkfci 

iMnUtbEL n'Ejtt FiDiiLh ilEid LaEhp ^^'Drki, 

3flB Miiliiiin. flan ih I hml, ]e>J. 

KJSLlLWKh jU'e [impE?;iETi. fiii»L|F *4 itjii- 
dlElHk (t.PD. EL-nigtriur [uicnaHriF 
$II.4Q. Di|||i;inB InrlnifLlkun iiir. Tsyliit, 
Kilt IPinil KtEdEE. fitn' i*rt ■L-Ki, 
tfTAIlT liuilnr^d uf jniiir iTwn, ildinjd EfaEP-- 
njum. EElckdL. ^p^r. ■IItw plitlnp, Alw 
illLirlnfi dilnAn. Ilia pmlEd. Infdrmirln 
KtarEcv- A^Mlil^ Cd.. El 

SECdiul ELf llni^laQiE]. (HiId. 



EJ36INEL HdTORS AND DYNAMOS 



rjA3 EnElPH. i cyPlid, V P.p. L'piJIUPt 

TLlUP, flE.ElP. a. .& ]t. flliTdi l\b., KMliUI, 

_ 

SEirrDRa nihuiLi— nt, jn; u jn. 
N. I', n- l^li JyUl NIIE*-!! nk. Jtiif- 

[llOVjf;_T^ ^ 

)EB|.AM» ^em' -U. hp. K. TVlIVTB UQ, 
Xlnny btrEiLni In 33 tpIE niiEhlnf-JF'. VErllC' 
rpF ObULlCy IkrLtEl ChUM ClLf ElMLFlid, 

•LTM C rinil *Tnnu B, G lilfpja 

U HOFl^'n FlapiiLaliin ImliirLIdn. plCnnu|.ifi£ 
motHi SllT'li. n Jrufk nhiupt Eini 131 n[)L 
U*iiy p[li« tHtjnJni. EtoiErkiL BuEDluiOb, 
l J#liL. 1^, imri jlElwjiihMF .lip, I 1 iLri.Br> 

POBTaBLI? Jlriliir Im*^ lyir srni4l mstnra. 
Brn 7 hDE±< iT«k ihQp n^tUd om. hlliiilnilci 
ILnH ikiriLp, ItilL Eaiiibui InjTtsnElp- HilpuiLiit 

iflthuDl imTi or tolLi. L'rln' 11. nu pml-- 
uliL BiElificLlnri nr inuus' b^L ifIttiJ roe 
fpldrr. Wtn Ki>nlii'l[)«r Mlir. LiUi. SiUl I'et- 
JdP* Atfnu^_^:^E^<■^*nll. Oil lo . 

ElVa Fj Ylklilkdi, niFTT dnj BkiTifk, 

knm>iu li FinilLlar iILh tht ' 

E.iLTL" mpLhHt «f IlCUllLrif Ellb phjdididiji 4t 
Ihr bpiun bmly, P|^|iMlp.T hl^hjp^i Hhe ilb- 

TtHiKd ilinlljr arTVTiid nHl^ld Iri 1 ti< mr- 
dhtfilPlJ tldlLL MbdELa nb# EEdJr PEd IVrIdlit 
'■ WhiriirlmJ" 3'iii RniLiiF i.ni| (Vfdn ThIc*c 
''E utppi." CiLliEn IP fPIlDT. Eirir part 
clE-n-ly ihnErn .utl Ehd uind flTcik IniPlur 
Eij F|i|i|rrJ>. indl dll wliu ir> in'dianlcll- 
]y- iQbllnbd. I'clEE' 11 . 0 U <Kh. Bnit inmnikP 
JEVrkHfcAFP IS 6 II EkW^lllE tt IlhlEb. PbplOiF 
U^hinbk'ii Pridtp. Jciipin fr*J. filiO 'R. Uni-ulA 
Kt.F IJhlEIEb. 



FAfrMs And FAnM LANDS 



PJtEhj riiukl. -pn cpTiHqlunltJiv: 1 11 Jlaiiiib- 
inLl. ffPFtll IFiApLI. ■^L-intDMl. lUlllP. IVPlN- 
lllllEbn. PE DFEIPIi. -CtlliphEr lETAFlMdl lull bn 
^ILluIn, cmiilr b:FlElM FaP Fjmi iir IkiilillE- 

han IrarL Fee rrnin, llvcatnck. oalirlni. TtpIL. 
ppulEEy — 1 . bpiht. IriileHnJtfiCkt. pltmlj oF 
rmil, nIdUilllE, cimLlrlujiud Eiii|i]ldyinEttE. Nn 
pnriipnL|nn pn'ETP ii>»a tn IniiiidtclPHi fFiPLiilp 
niM. hirlEE- K. C LkiIv. I>c|it. JuT. -aniL 
XnFltMUl a i |]w j V. K - l. i ' 3 U I ._1X« 1 ill, 

Th'B^y. Lnf pFtHl. JUiE PiE. KehiuLi hlE 
||1uiirnifi| Fnll ia>F.liiit ni'irly u>*'i eutipIpi. 
E^uLikprl Fimu. Eu MdtlMU. lUED Innj. 
hiUliEI-y >liirird. RePc. NlniuL .EiEiii-yr 31u-P 

fourth At? . K V. CIty, _ 

Sllll A-rerj. ROOkl Imppgwif m?s(*. Sill 
tImbtT. bllLTkOt OKfl, ILjdO. I'PIL iFLII. 

b[L. V tFiiim. III. 

flE±uFLi^ pnuhii on 
^irrlL iJskiiLi., ^IlnnFFulaj ^F^EnnR, Idnhoi 
iii'n4iLii[l<«ii liErt.ia Finik ItiTEiln prkEi. 

ECnU. YIYJEO fO? iII^FIIiLLFO ULmLuri', 
liiiliarLl.ml Lili lru, tKFiiLbkn |p|| ?:|:iE?. II. w. 
Iki.frij'i |i« Kortlirm I'BElUr BiUuty, 

HL Fiul. ^ riML 

»L E'lLAIJrKlAL Vi'm EP BbdiKd FlFid 
LoiNir and P±ii?n4t unil [nrrtut InEPH. -nna 
fdHUd? WFLUE Th hFU]il miL FiRrl TrlEh 1 hlF 
jEEFaEmiLLon. for tlPD. EF hd couLJ hiiL Juiill- 
caE? Jl EXPETlmmlal. Thno lloii 

ELdra dll liMn ||UC 111 ERA and t'd^rap pdartlEPl. 
Band tbdir Far a npy «I dur lldnillirhih fbf 
T«Fin?[a inkl rraoD la put IhaiE- IdaiE In.-! 
Ed dpEEal-Liin Eur your Dm lipuHl, T'lj TU4|- 
lUBn. 4Ply HH panLi liul thd pbntjfld uhdq hn 
hindF rPB Ita pithit? l^lpulLT M«hijiL:i 
Fhafd. Itc^iB DlU Et DntRTtP Bl.. Cbjn 

CJi’d, SL 



SLLIf fMT proparty u^ItVy for aiih. no 

i±jCLct wtujri lih'jBk::l. IJici'L psy Ulj «.tei- 

nkldMon. E'drlLoBlmri' Fra?. Noil iiililo 

RjIaEITIEB Cik, Urtfc l i. . I^ liu-dl n. FEll f. 

31 DCIIY.V. 31 bFan'tlllr' 3U kfei In Ull- 
■iiuFl Uy^Fki, tldP. FbhEnp. hunLLni, ijjp>^ 
pfnB, lluttiTM. 3Li: k>ro!FiniTi ISIJti-, lipt- 
laa Cliy. Ekiruti. 



OLD DQLD WANtED 



CAbEC llBUad ImmocILatrly fot oM Rdld^ 
Larrti, liejiluL-A>jak, tFhWih, aUll alil kcGiI yr ^.4 

altr. LioAi; ntiirnoJ If hk pilliAtil |i?t- 
ted CdUpULy,. EID CdniFLl Ava.. LluOLnikilj, 
OllbOr 



WA NTE □— X I3CE L LAHEO MS 



UA||, TN Tiiur dimrridd JanraLiT. nid 

OTonni. And hrldiiiL iPAlohn. luimtyrdi. bL 1- 
rtr. piMlnum. 31on» pEnmtyUr miltEA 
fldcibi bvluAaiL It aOdr pdFuitiL ITAlIdd 
.kEiLii ^ihIMpi- Worki iThr Ood iMl labial 

a Mo B til a ta.. Uopt. T] C hlau*. 

WANTED Ttf bui': Old ?rvT?iMMj. toklrj 
laDdFi, ulEh iLLUFii DT [kdMmiFkf on. llkEini. 

Ibi| HBrn mi.1 IkI linbiFH JiBdr 1^1P. Alt kliiila. 

J[L|h aiph prbH pill Norlhirn. and KHith- 
drh tn^dlnpH. uiAl iluFlnp Ctrtl ll'driitd thdid 
tank kn and tnjB DillFanilB durtPE noil ruih, 
Id.lD l» IFIU, dlpti-ldlly VdnthL ShllEll 
livwuBh jopr old lainllr ktian — i.h»n wrltn 
If ann Far lEdarEO-IInf InFuamBLldo. Err?. AU- 
Ir n L B_ El^la 3313. AibvrJF Ala-r E-ijEulnyi, 

JLIkn aJi. . 

iiE^;T DHtaB For 3L. JFprmEtlT ILlt Id 
11. Oei ElidiE bell MlIdH idu hiPd ndnteri 
Ui mD= Alinliara LLnr^n f'^ta PedlESr 
V?iip) tij- HBnUiiUKj lloiiUlnl iv KEllook, 
IFetlsT llM Eluhth by Hldkett, Ndntdedn bL' 

FiTKWIj-, blAiL flaiierdk ’CTanT. ^ lA'Aiiln-LTif. 

Minnkliui af Erlino hr Barrif.. I'dRiiiaoil. 
Journey Around Eho kVuEld br Frutek. nicril 
EkiuJ IP Diiuanea hy Hal lliurtiin. lYuLDilii 
pp«i Eoi^lpt OF orlro or Li.D n fcrx rai.|k anj-- 
wbEro In F. a. liopulir bFEEbanlEi rc?Ui 
Fiwiii koL, 3UU B. OuurJd ac., IlLk-u^u. 



FQIt SAL^MIUIELLANEDUB 



^ AftPOElTCTk Koy tidnki— St.H— iHOE- 
Hid. BIItLid CoEL-oirr. XI 6 Fpoae. Hfiart. 

Nl-FO York. 

tfliuKTIEiil iV 31 DiJinpaiF'i, 

31 l ldi rt P3P. UedtPFd. 3 1111. 

J>Dl'IFF.E-ByKD ftl F- FhreqilVnE noadl'v 
alb 3 y>, blind, pedpld ituaid Ifcaid. lit 
birkanr^ wm. fiRHihy, TeoUlIil, llk 

iviT^MMARRlLH T.Fl|h? fur F-nla at 1 
hatjaln. H. jBejacminn, 33L1 Bulon Art.. 
^L. l.oiiE|i 3Fa. 

^lFE LapLnip G-nIdE — 1 lunfi ikii nil? a 
donnlLb neaJ In. tTBiT tumE-. Troifa on — 

]Eink mpLrji', T1 es3h, nOaklUafldnf- H.F4kL'r. 
^ r'hll1?l MortEHERj I'UlTonrhlp, fbnlrai-l^. 
CcpTElfhEi, CdrpDrillan. Ocaili. Iluihunil and 
1^'IA, Fiiiunm-d, Llee&iWd,. LeOad. McELeHr 
^ati^. ]"4tfo?nhlD, I'Eloni., iialo^ Aiil-piilnor. 
TrdJeniArk. T 1101 . IVIIl. vv?inbri jnd meii.- 
iiFoi, BufIivsii emiL Ijtqil Forndi iiid. Bdiiiy 
■dTiar iiiiilrTfi^ wyiia lnr ''Umiod^i fliiiilr 
IMl" poirmpn tJ ■* p!||j Pdw r™!* PO'laHO 
Frhea iKRkc li dolloorEd. I^u]i.t ^larhinloi 
FniM. Itiuid 303, £>d L. Chitarbu at.. £bt- 
akkP. 



BABBITS 



Ic.lFiTtIT Aii|i|ikl«i — >lliii-rli.*j~.4 iil.liiL Ttijb- 
hlt lUPDb.' hrupF. Fret oaliloR. llaik ]l. 
l^EiInnil Ili>y?lE aupp^ Cnnpany, UJi] 
^’orlli ]l?|LrlnaTi SITTiAv lojLlaiiL||.}klD, Tiiil, 

OBNITLiS’E AnRiiri 'iim| mlihlii Jiaa^pn- 
dhlK. auriiiyilJt Fur Unnah. Viuiglia. Moof. 

It.kRIttTa And. Bunjillai. Couplela OeirrlFk^ 

IItd mi FraLiira I4r. Fiucy f^iiniiirifl^j \ 

WuIlkEII. Nnr I'rat 



TEtaPIBAI. F|$N 



^F.l1[R 3 FiiiiEJ eL Imiid nliliipq b?3 uLllijl 
tEupkil lauirtm* PehEii Vilukidn InCbrmi- 
Lliiii teto POhlA VlHlonit TeupIelI FIiIi 
IkaleliFF^, Vlnvljoil, Nlvf 



□ AND PETS 



3U TklBE Fiiuiiilri, e 1I hcaeiL^ Di-ak iiirrlbi- 
om EnmEAXILan. I'lrfuiaa. Iri/dlylduat do- 
Fprlpihink taniii, |itlEPl|iL aeiid. Jluid. 
l.akrdLnil Piir Exrlmnniv Silo^, Iflrtiluan. 

SErdDINR ih*(E HfODon. hnirnm hmh 
T3a. •yvilltiiu Jlipp], Lalptlr, Olita 

EiiT. rornEEilkll Tlimuphhoail. hoE-iy itIio, 
TTEeonihh, diiEi fian. Ormni Kremik. Ura 
F. Ii'BpdErTiLlEr Qua. 



FERRETS 



FI'lLIEKT.i, Voiiiija. |3 IIP Mail-. TraeUilfF 
El.W Mill. M.y.U. Allan OI?TKrj„ Itlrt 
iihiiLPiL. tniiix 



RODTB AND HEBBS 



JL'bT Dull llaiullfdllj IliupIrMoU ti 
bPKii maillrti'iT ipEO uIxiaiiBE. Odhulni anar 
.1I1D old - laiblooFil liFrU Mii-3lcLiLa ncLiiEi ±U'k 
] hill IB MfialJ Tor lin<-|? PH. tur iictEEiatd. 

w'^Eh. ddiiEEiF BuLEDiPi. iLi wm nun 

SI . I'hlrnno 



PEflaONAL 



HJ'bFDHVlElTFP.'fl .kiUyirf tif aiorrt, 
FErLlF^liri. A. FdCTH'lUf, It, A., Ik 

KiFrth May. t haiEld. 

FOiyr fUin ind pirinlE’iFlaB EHHlLtrdly 
nir'>:t Dikn-a-Uay EPPdCe Ihh-I BE TTP1I 10 
fvEt. bHtkil I^Idr 3l.dh Atlkari, lioi SIHFl, 

IPitlyimaid. CLIir 

]« TJLIH AIEEDIDFF TEldlPIt $].hQ. CldfEEl 
4 lt PETOOral aAatM. PlIVhPlllEy EOldlBE Ih^ 
OlUdEd. BlrtllUlla, t,'Mlon|.l, I]ld.k L34F, 

EEiiiilar. Pf". Y. 

WEF.tT b .AbCidF ' Vu’utlllo'' hor“A:^ 
iBd ' W'hBl. ik:it-::t T1 ki^i..u Idr You."' Ida. 
'■Vubljlfe^' Pdlanilir. tfIOi ' 'Yn-T.Bdijf-DE" 
xpliir — iLhuuL dieiT iliLa In 3 Dur pirt. Tuturo 
— 1 * 0 . UlTa blrMidiPf. CaloirtP*. SbfS'ClLr 

ALlailLl. f!±. 

IlFrXTftSB Artuillr TtFftioad w|ih«rt pain. 
BdoUrt 'f^o, >^[ind bucea. DIK, IfiPdotk 
Orr iiiA 

CD.^niAOT ItriilnE aiiiPFiJy idugbf. 37?n. 
lAoiiiif dnd dpllnr. N. Jl, Hopeh. 'YandEf- 

LIU. I 'a. 

TU'M N'anl a bEEtEr £Tlp on Tkllhomif IrT'f 
Aik 111 10 lend yw 1 . rood oF ''MaLliaiurlEi 
Nr thb lY'Jrtlral IFiii,'' dbly 31. EL Ey 
nariniim lEiiiE lOeilliOdl ll ramPTlP thO ■TlCOTJ 
jtvJ dlfllouKlei. 10 aliriiia amt i-akula* eep 

nido plmplE- A iilhf yaur haoirladEb li 

llinLlad <0 ErtiboaEld you filOklr ind -raillT 
raliiA uarkEns knoRladEO iF iliokPn, leriid- 

ePEJ, TYlBUnOTJfLrj ami ralnJliJI. SlPiplJ 
riJ pniLiTiin irhEn. iFI lundl IbS IhP Pirk- 
■ ja. .kddEHl INpulir ^[fthanlrE Feepi, 

Biinm HP*, no E. (inMirKi Nt., [;iii«cn, lEI. 



MJaCELLANEDO!l 



INnuy Tcaa- formuFi]. ihop noi'ip 

LbBlP PEirlllf lllKJ md|;dE.lnEl lO Ond Fhlt TH 
U-Ont Th T? ? -F ftf^ iLliiim bflAfl dEthtlJ. 

Ittahrl, f,3H Taluflriph. tkiklipd. Catlf- _ 

Fmt— El [parr— iriF tnir*. Kf*, 
prortlTRl hook, J"4 <"Cf thIIi buiy tliaip rari' 
dull LrUEki BE? aaiuaiuol?il k] teII af k>d» td 
rinrrnnn a'll ^'hai*ii. Ldl^iLeunt BDd ropRlr 
DF-aEltloni. OtOT S5" pilfl [UiliEtithi hdl' 
ty. Pelrd |3.d0. bCPL IpoltniLd MITvborE 
upon rarekiiL art prle* nr R.ikll. iTunyTicro In 
k". B. A. INpullT ^fFrtu^l^E Pruil, EbHEd. 
k pa, 30b B. -riiiEErta Ha.. ChlriEP 

AllTflM.inC hFttll llphun. rnb[?|klhlF. 
for Einui.rl'aiTe, tanki, apt.. 31 .3D: «r 3 3r 
(pj blup ralm. A. r3. Mai<i:lo. r^OPi Fotfi' 
LeIIu, MIAErtPira. ^. Y. ^ 

A L[II|ir]l> TTELiFari pMum. Print 
li||1i. Miyari'. ?lr~- IrdlEtf. FdrUuli Tba. 

llolh Idr. liopion MMnth- I itItN? ■>!, 

T. ITT nor rati Slinnll?'. niiaranLmrl TFiimr- 
ft. llliiicrui.Ed tl^. " WitcEi.' ' VdP FuL-tnim. 
pEtrt'lL 

MAN Toa ilriiir! diBlnJ JrtFacdrvL 

Pdinpta — iarfhuliTi 1 hr, "litnlaT.'''' 13k 
kduLii, biMcliikilHlLL DFlIo. 

A U a TfUIt rirLmliEklJ — Bim 13&.30 wafL. 
ipore Lima, ronrlnir ri.rla<«' ttr iFdr?rtl>«rT. 
r;-^F gymlfaiia, .luyir. Wkn. 

“'yaTTFHIt™ Outnti. OatiloE tTta. Mhl- 
aiEO- I'aft^i ^■■bplii' IFkida, 43 L bd, BLua,. 
r.btoija. 

T.lTTCKnMI Cuintl, H?r-|Tlr inil hiFFd. 
riiTiilarF letu. ujvhoFe. attTl. Bonity, 
gtT >0 TrawMRn ra, 

OL'TIJHlDir ^rortl For ' orFrrunE— Enkll 
Lhrm dll yair round irlth iFd oF >>Hh pon-- 
llihod liy Tbiimlir 3FfrhErilEi. Thti yatlti- 
bk anayolnpadli ?dt unli Pi'TTiIrdHi humlrEJi 
art IiIfbI bip ne-Fy LdJ fopulLr inoEti Epr ororr 
loaian art (ho yrar, iipi iiig (Inu erknpletn 
IhilJiydldTi Fpf DiikInE tho 'PEtoiiirT taialyi- 
lOFot bL t?tj xiaall nidC. 3Sb DlECI End 331 
IllUllrillryor, SiihJI t^lij ai hnifc la Fnll uf 
LliEtlld urd EiPlidtdfnt tbr trfntEa' ibbrl ed-- 
II 11 IPM-.I 0 IElIIoA piF-kratd Bii^rrlien tOf 13. 
«r irtlL ba lant C. D. ]). 1u it? iMaif bn 
UF. R. Btmply yriy r^Eman. riher, dtltTerad. 
P'lpuliT .llEobinLro Bmbui OOL 100 

EuiE OdidrEd at.. ChJEEfn. 





























POPULAR MECHANICS ADVEPHSJNG SECTION 













FREE BOOK! 



M«n and Boy$ Everywhere 
Here is a delightful 
Learn to Mount 
Birds and 
AnLjnaLs. 

BeaTaxi- 
derm ist* 

Learn Jn 
your SPARE 
TIME at HOME. 

A WONDERFUL 
business^ Send 
COUPON far 
free book. 



MOUNT WILD-GAME 
and COMMON ANIMALS 

Mflke btaucLful, uniguc. USliFt’L irticTf". 
iiELOii L'l'-iiitiKiti liiii'iL- :.iliL ftninjrLli-, litii' E.liiisi:i 

fJujiMi — ^quirrt'l'LiDiT}, nniiLlt-i.^Llriiy . Krfiif 
DchiL-iTiiJ^. ±eii'] d-nipoh achn iiLr-jaN. 
HinicfifiJs hT umiLar thiiip?!. tJt'Mj'' HmiJu. TJiey 
SELL AT iJtCi PflOFITM [uuL a 

'WixK] rjj [|jn. 

Tt.lK VE^V ElOBIiV la Uit 

^lirj .'^O'V JuT 



Novelty Taxidermy 

Fascinating^ Fun and Very PROFITABLE 

Do You Want 550 to 5150 a Month 
Extra Money? Here It 1st 

ftTi'L -Atiulcrv. Jxiux oira 

EIJinE:. AlCll:^T A.VD AEtlJRl^a 

NDiVLk}' Tuhlcnri)’ tiIckm Cxom 4:0^]^J0X AI^LMAIA, 
PniJrliiilj' rt4 r-rfiFIATKIT iil'AHI; TJ^fE MOSEY- 
MAHTER Ever tlbKQVErEiJ. Our tiM jrllAMc ichoci -Kltti 
ETJUlULCPI^ nVAlUlTtTKrR 14 Hu^Cll I'Xill 
fllJIJ'. SrnL 'HEtra ninnrji' h ^^'44Cit « umrvElauB ] V 
ttm will oiUff FHii tteQ hunirDT Tlnn. IXl'ESTiaATK 

TOnAV. ^t;«l lhe-COL‘lV>N He'll- tm -Lbe-iplEndld Fn Et 



Ifl- pMEti. !W0 
Tel l!i ul I « t« ul Tu tJ Utrm. y . 
A[] u4 TiiMkili'fifty XOW rKi.«.lr>il. N[i-n 

wrH| tX'Vi'. iMTii EhRIy. quichly In 'riVrT3. 

Uncii-iE*.! tuibHy ivc p.bnb. IncrrDMlnp. ChjirlEiiitliiu. 
Fr.^Ti;; rc.N'i iiitumr 

aUED-ilDOi 

Mail Coupon 

iM tHtrrtii mEE aaoK, s«n« today 



AtLdruj 






NbrCThvml-i:rn 5>ii9HKjh .li' 'raxidrxn7]i . 

iUJn I in'iKid Sidd.i Oni«lia. X-tb. I 

Hiriid me yxiizr frEE tJIu.U'i.t^l bCH'ih^ , 
“I3-4IW 141 .Mfiuni fliLiiiiy. A^iiy Uili | 

Kii-a- I r>uiy taix-rn Tblu (sKliucfnB ■ 
Art cimly amJ i;ujcKly by mu|, I 

tibUisaiJiib. I 

I Um - ■ ■, [ 

J 



Earn While Leerningat Name! 
Tflto vl^»n,Sp«iiil PldwHi 
P!ieiv.erit Wert 



%nhU irAlbr^ nHl 

BWl-i|«_ ql.^ laiJr. aIieMJi. b-h^ 
rJfc*n. w.rrv-^ ciflT i|i>4tH 
fe »nfc_»^_Di^r. L^m "1 ■•■'rwi 
oeicfc Cb.'St JL T. C. tut ndLn^ 
M 5 S Ir^.jj ILadka MurdvI'JTn. 
AVkt id Utb Upp'/rivLiilra fc'lLLX. 
'S'jHi fulay der tcut ec^iyl 

HAPlb aMd TELC^I«»<IM IHSTITUTC^, fnv, 
213D LlWhdrtU Ava.f C-KICAOD, ILL» 



$1260 TO $3400 YEAR 

M«n — Wom«n — 13 to 30 



STEADY WORK 

’nibuu.nd* Poii- 
dtpr«»itni Jbb« 
bm— p FJ^I^ 

wii—pl- ^ 



FRANKLIN INSTITUTE 
^ AI7H, Krwtm.rr.N.T. 

Cftrtli'iiMFtai nthh l4i liui F9 BE 
^ lift gr u OiyuwnniEiit bHi imy 
■taidw piHfltlonf unw cAtoliublE. 
32-]ibfE ItKk itcKirltilrii mlulei, buuni, 

Abil LcilP bij iL uiitiJtLi.]|„ 



MMI CMfHMI 
I^UHE 



yLiUlhH^vi, 



Og s.|.i;irihvt|. Jim. mnii uc ctKipcn nnd irr'll K-nU 

y»b ,1 m cJ rviiiirh±.l>lp a.b[a tK«ki. Iiue. i:JT 
itii jiiftrf. ^I'li^tacT ygu Djrn- m^liiiik 'iruH^inr, 
esiHi-rt IT An-TirmUrf, Aitui tPFJiur it art-vrr, tf 
ytOl'K lUltEMH] LJi iMl-WlDB d 3 I AtnnjL 
buiHiir.iibilp mcriliiiilr' iIi^bi luAii AilVAh- 
UpE or [bl» FREE OFFER. 

DON'T SEND A PENNYt 

A tmur Jbb— Ln Uip cL^rillc natb In. 
■rtllHjry JllClCrP'-R I'A I'— u. rtiSBrffl (ri Hyi 
Vita, e-iv Liib-j EmiLTitia liir yuujuEjr *>>d net U ulitm 

Mn Tint KIA ITT [j nr« ^-altlnif (nr ±iif 

biun whn «ri'' 4 ii I'.jill rtMO ID iDlfim.-li'A bbii- 

eell. L?«rb Autu Emlbcvtliiii >ri|.|i tlieK- 
wonCrj -botJA a r*w iruv — B-ithinxt ^ijdy- 
Jbf nr lEcmtiJlilD#. Slni[ilF unt- IT ie 'I lFFV 

! SEifiS Iv 1 .^ ID I lir «i^i iM Ply PiA innkr.!. 
Jliiih ^ F-^ .1 n.| ii ■! il I pj 'p irTAIMI UAEM'B'ibile ryiJ' 

I BipWa i» Lar^Taa^i- ^ pq^ 

buLrri.>^>ir 

tl'rjEEri rthrllMir'ri'KM'ifMi^A'AMHblli'II 
Jl Crtq. = r»#<p I f Aiwr^u UKhEy Tv U 

^ wmm ■■ m 11 DkP P hAT VilbE-LTI If YM Dlil ilDUpW cT 

S Big ValumAC L. .p.-iUiriy. il 

“i*'™ xw AMERICAN TECMNtCAL SOCIETY 

D«iel Awnue & S«h SUe« 1 
DepL A.ei9, Chicago, IM. 

AMTftn-AS TBMi'sr^^.qL mwBEnY. 

fb^i A-MV, riipppl ,a pp. 4 B|u:b zi iLhYip;‘_ 3 ll 
I /mbld SifcB ii.i FT I M K"* ^Yvnrw ^hu-a -jI aLIO DOO-Jifi-. E will Hy 
Mr !■'■■ ra-riirip dnLxrrv ctiirm cbJj. tu: il I rbv^ In I ie» jtI'ctii ihfn cinrv nJivcc. 
n .alli'F |!|fa^a.pp J l-PPln' ••> JPTD I tllTi. J ■ iM r^Cd y*';‘d IX llW nr lb ih4 

art¥ ^1 -rrpT rrm>‘h ■je.cJ F 2 lilb b Hrd. Ftfve liclLdc Sm crutiLu NiElmihiD 

X±nii!i. , , , , 



|;:tii jilitj-pFa ly*!!;*- ..l. 

limcJuycr'H A 4 iLrc».. 
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POPULAR M EC H Allies ADVERTISING SECTION 



N f% 14 / YOU CAN 

U wW train for 

COMMERCIAL 
ELECTRICAL 
ENGINEERING 
In One Year! 



^T';□ wLili mi:c:1iaiilQ>L mleiiC, raa unirf IXjciir-c odTun?''- 

mcn1 lir -D?mUliil^uE hHII| h-LlIi ni-a£clHJ -rilrtru-lf-^l Icuvi^ryl^o-. 
HV'i^v I'cir minkrn IndiuitrT ilHDtiiiilti jn^rn trilurd mvii lur 

iHl^lLrilTltl (tllL [ 14 y 

.Viiw Ln cae ycflF you -mi <rt rrmi |jh4T (ra-lnlnr Ln C^inrTHnlal 
KI|iH:;i,rSr£l Kcf iDr-Tfltig'. upiullv THiulrinf!' S fuh. Idch rud^'v 
18- mOOlUlT' Ciurw ^h" luni-htah nt:1iikvl BI±i\ iwl^ -HjHiHil 9 *|iJ 
fl roontti tOTiraw la J( fcru tO KElATk>Kt A.fH-Ul>KUiTHyN- 
TMO, MA^TOl EiLEUTUEClAN', fLAUlO. TE^mi'ISlOK. 



r»u study 
HiaTtFicttr 
REfl^t Fr^« 
t-im Sturt 




ElaEtHaal 
Engl n ■■ring 
■ •Si Dtdril 

In S VMFt 

<J4 UMirUili) 



QKEAT IMSU$TRIAL GOOPERATl¥E PROGRAM 



lj:Mlcn oE MllwaukiK'ii ]iu9iu:rlrfl liavc IrilimL ui In n iiHfiaLlr 

G ri.it|rgitt fiE IniJiMVrlftl Cviipvnllnii T^imt viliubJr ciintinn 
imrc BEiidcata n prirtlzBJ lJBlzilii( E«jin] Vt Ll>4 iJi'naUur 
cJ Uic iutloii'B ffnaccBL ariAalucljKnL 

■-^ •-* tllifl HlhCMlil hM 9UC«l(fllt)l flrul- 

29 YEARS uLD^ uuhiq hj EurcatjE eih^^hl. 

w^ar T*iu,n^ "XJjiU aviumi’' £jf mJa-- 
blur hua- Jnrji'rJ nuHt eEArlFii't (or iiU icFJirB- F»rt S-»iiinitN |j?nii 
B. cuDiiujute unit nr [DoJoins — fcu mIvbdk iKoonijnif Id your 
^■lllty. 

» earn living EXPENSES 

yensea. KtioHanihlp I^ia Fiud Totr tbus' irh.':' mini lieLv. 
Dally tiriHdauu ivvaf n'lax snJ IViiriccm Kay iHuUua WISO. 
aJni stiiluili: mLiyitlm, 

Fit &R-I Midi tliF coaipon br Fliuto-^4«v unil dctBUi 
dE "'liBn] IValLf- V«] Lnun Plan" 




F»nn4«il In 1»1 F.M. 913 Mimaauhaa. Wit. 



«Ptil ^IHuiul oUlHall™. FREE FbfltO-ni^ry ini| dptal4 

HlmutdouiBH abKtPCI wLin "9^'' 

□ Cool. EI«. Ecs- E FT- _P CTPin. nadla Eiu.. t 71 . 

□ FJm. DiicP-, H ym. Is.H, ifirinv Q wnt*. Elflrld'. 

□ Air Cvrtdliluuliii. □ llBdlu. TvlBvItliin 

□ Airoicnrc IVlENlinR'. n Prirrli'tl Kloc 

□ licinMtJi1hK4,ci>fy^nMai:. G ''Kira Wtilk ViHiDrira'' Flan 

Kanit- .-Ifp 




Be a OENTICIAN 

Leant at hnmd lemalin Crowns, Plidos, 
Br; 4 (kwert(, «t«„ fW tlenthts, Ro^y 

pnaEjco] way tolcun nioahanlr^l iletitKi.try 
atlHime Lli Bpore Edmc. Full «|ulp- 
mcat o^ tiwtis maicritih ia- 
cLuded n'lE'lh. CDurtrc- PR.EE, L'™' 
tunliiD. Uh»' Krmii. lYrlEo yurFBFB 
iiQOK ab'.'iii thid mnoey-nuilLua nrii- 
fRMji'HL Slid pur #HAy-v:i-|KaJii Uoatev 



dtuiiy Wipnt nDil hpodIbI ollcr^ 
HtCarHn SdiBad n 1 iMKtien^sal Oentlflrr 



JIG G.TrtJih HfHBit* 



ih- 



LEARN WATCHMAKING 

iLDil bC'roaiE ■adC'iKadEn.t. IteIp vau kcuk a opiIcIoil 

Kuv IlATii. H^cxI IuV FkEK KATAIjTiTp, 

*t. LaoH StwwHi VlrT, Ti ST^ mllS, WO, 




S!,'r“,S STOP TOBACCO? 



RAISE JUMBO BULLFROGS 

FOR PROFIT 

^iid far roEiiplete illuatntod book 
fully the itn:J iistry idid 

iu powtihilitleg. Price f l,M partpuiL 

POPULAR MECHANICS P»£Si 

hani P*, If* E, Olttinlt «L, CMmk HIMF 



itii any ittauk fawa Wriiu Foimlnr 
Merhiifiirw Chicago, IIL 



Boelib Etui ctxrtur for tatocco An 
lIujiiULTiiljiliava. MakayiKiisalT'ltaae 
Bad bappy udUi Ti'ii!MUra!> itvktaMic'. 
Wot aBabfltltoEt, ojot habit [•-.‘nnin^ 

WrUa thF froa tioaklBt mUIdboI irw 

yurteuBCflE^t bf L<il>a4'r«SthttHpCiid- 




DRAFTING 



Aitdrwj . 



Ltarn at homi 



CIU' . 



.3-U.LiV 



BitiifkiSan . . 



THERE'S REAL MONEY 

{V • in Commercial Photography 

11HD pay. Flenumt wnrt. Adi'erElfilrig'. btiil- 
Dt«e, ladiiotry hhIb piurto^npliErL Learo 
l*tnjsp|Empby q.tilckli', Uoreuciili''. Aat ntruut 
DhirnEirdyatEa] eE lodlvliiuBl eoHtilEif by milL 
or by permniL dUcndatiH' at mir oempletElT 
eriuinpcd. mudmi tcalatas BtiidJaB. IhiiiC' rx- 
IKJt truAniEtuniL uaoie caBetlvE- mEtliedB Id 
elibcT toM. IhdJtlcubia rm. tVcltt today, 
lio irblluBliuDL or eeiinHL 

NEW yOHK INSTITUTE OF PHOTOGRAPHy 

DepL 40 I 10 JliJ SL New Yd#t. H Y. 

□ CIcir PhotnuTBiiey iCommEnalaa, Netta- 

I'ertnial and I'biipj b'liiUltlutf. 

□ ii|<i[lrKD Placuro FhotOKnifihy and FnijBEUna. 

A'hhv . . r r 

AOdfitl 




P. E. En*D WAS "u pooriy paid cltrV' trlirn he 
encidlEd. for Hie ln>f 1 (IMCtf|y rrrittingi Cmitir of ll 6 
lniECDuii>ruJ Scbcuil of DrafLiElL Thrine^ tttPT 
and pETaevEcanefl 1)4 IwCAinfl Cbief DttJliiDia of tbij 
U, 5, SEeeI FvcnEliLnE Cdl He ii hu-it tHERldS l«we 
fa 4 day ihao lie usG<t (d Ufa Ln a 'wrrtk. 

A. J. HvEcJiiod became CllLrl Praftanai: for ^ 
ArntricLfi Stnatrodcl Corrii^r and iatnaaid bid 
eiUry as d teuult. dl Ollf 'tJ'l^laLnB, 

There Is no dmbt Ibal Drafling offtn a tuL upper' 

ieajEy Id klVllLl li>uf mefl end iL xtiLI uay JEimi Id 
laycsttglte >L ]hLdL coupon. i<ji free boolurt. 



intehnateonal School of dpaftih- 4 j 

Ithiliiae df thi ' 

InlafailIcBdl CHniaandaiaw'SiliHli 

Bis SSIB'O. SiranlHh Piaia. 

WtdKrt -O'Pt er abLlEittaUr pLebib *t|i4 u* |li3l 
4«allj iiE inur henK-rtmiy e"!dtt fn. 

n MeehanJEsI DrBflirai Q SiracEurtl Tlfdlliag 

Q ArabitrelsttiUlraf'ynf □ Ship Drattin( 

Nn» 

A41r™ -■■ 



1 

I 

I 

f 

] 

i 

J 



TFIifiS Co ntCycrEiaiTrii jjlpitd.d iileTlEEaH' PupUftcr JiTeci^diilpd 



i Tir T . " : ^ri 

I 




POPULAR MECHANICS ADVERTISING SECTION 
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SAVASOU'Plastic 

Pays Agents TO $42 a Day 

fTt*ily hIuws- rupnici— suxtfl. tip J'iJW onw ilituHi &jwcad* 
oji-^'ni 01 . 41 !? H.rMt Ikh-Ih JLkc biLthfrori br^Hd. H:<nl^no«vi'Mr- 
itliijltl:. l-l(jrArJL[^ ctj^to 4 io lie I It ti piLr — pritcli*^, dnr 
ctnl. IJtLvudrik litJw irii uJI cuLo, bo 1 «i cinrhoi ft^nr/iriE ii 

riii[H': 1 .h., AfubilV., wntMptTKiE. |hi:i-^l:iil ^uidsnc. Kirw Iflw 

f 'Tire maki». 4 n'n 7 'lnHli,< buy. clean ! hk u|!. nilail <vri.:piiTi 

iiU/ rtiff Frt*^Hriiripk'on ,l™cEnHfiMiiJ nwjlsr.iy-riiELkdnff iK«H* Ciffrrfthn.m-ing 
hjnw yau can innkt up bj Ji day. 

a /% I I C F C Favaj-^Je abn jcpulra buEp iiii'? arxt 

A V X U 9 t ^ iHipfi briaCfi njl.ibi.Tfli h«TrHi™, 

hnutr, tiiFpouIjiu, opnrtjnR' BP'.":]?' .Vnytbln* jprule -rJ IcntlirT.. riihber cr 
doth iTMi be cuoilyF (iiiiduy and dicaply niiai rfld witli HuvaKiki 
Mail Canpdrt fof FItEE Sample on Leather 
Mall -Ptiupiiii iiliil nH'tdscLiirtLh’e berrik'ry oR'flriH.''id'^B.Th li<i'» Vijoi iH-ii 

-■ . I ^ (diTi?i'LijiC'i.]ipi'rtui]:i:.y tbatmculn l^L- 

miiTQ of CiLi in.'1'L b'fEiii aito].' mi^l itKfXJ 
cjiuh lioiLiit j lliBl. jpadc Lcwlo of Kanfoo 
t'ln.LO liLii Emt jiioa-niJifj. Evdr.bud.y' 
fn uvemiTncy. It'? a 
cn.in'cLau!i "■ horJ tiniifl "■ m'Urti T erri- 
Hni.'fl|itji[H!f«t Moil CEMipoa atone*. 

SAVASOLE CO. 



-in ^ HinutfS 
This te Th it . 



Arrtfi 



J-^0 Dd^lglrt BIcIg., Dlncfnraft^ Ohb 



CTitff. . 



5p>re^ad$ on Soles 
Like Butter on 
Bread — Dries 
Hard Overnight 



f^££ Ssmpi^ 



W S.lTJlHbl.Ei 

_ Dfli-liuiit 

^ Ohio, 

r fleniJcpioji : lluoti Fm 

SsirJF'lo ^ivoAnl/A nhii |^a1hi>t 
’^forl ytrtjr apm]?. poTponldon 

p.'JiiT? i i'ai'i tarti up c:i (41! a 
Day, I am not obli^u-tei]. 



f jVi-jIMt . . . . 

a[JifTi'!ii9 . . . . 






PHOTO-ENGRAVING WI 







WeFnniisfa ill «^1iru4l SEltd 

j|C lirio plcte eicnFiD^ ccmi^ijCo ViLb lUipe, )oi 

■ rilprroM V^iD hxvi jiciiLid chl9•^3an■ cu Miiiiliih 

I tWdAMVitl ia» jiHfl 

■ htiF:; rr roik Ie-t vtbm iaI j fcif tiiirp f'birtc Itt^PLqi 4ffui 
amrtiJtigiN tfujEj ihu ui|r -rther u»dimr| Biinr 

ail Hc# xA P^I^I hdn-iifail* -«U ^ Ac 

n lAub Ean fKd luaip' rtik limrcjaE Wr^ 

iir 4ir IE« awrtMd MUof /.bKh tecT^xri h 

W.I ninuL fiD .UJ BEl bfl qtlio^W ID UT 

IT.TlCC 

Stli^i Ftm EiciAU^. Boi B£l Luiofv Hiwoiin 




Grcjoer qpponupJit!i himp La adyecliiJeK. 
Li'.^riLi'ji'ir y lAml quEcikJy ia Miift: lamr. Prnr- 
tir:il Tfufk. Na hpxL hxokpL LJir| flqLu1.il|nhtil 
Krool, l.u" tui tnHi— ternn. ifnJ 
fv* Sfii oy 'l.fllb^fljuriun. 

PaxB^Bifi. SchDot af AdvcrllilnB 

Ditil-liss. 3SS1 mich. 



MAI L roll FKKK I:VFU1IM ATIWIV 



BEDFORD 




TRADE 

SCHOOL 



IDS Bcdfprd Aflp.,Etpl. r\t-Q 

Urflcklyh, N. Y, 

^nd me wiihfiiiit ohliRatUyn 
pldle ln]t>jinulkinim(c}ieck sutuect^i. 
O Caterpillar Triifltnr MFi'fipnk 

□ Aviation Mcchauii: 

D BbOp 

□ VVeldiPK 

□ Auto 

□ Kiidkmnd Teltfliatnii Mur-hank 

□ TalhJnc Ficlures— O.'ublc 

Wcfltfrn tlJEClrlc ,Ec|Uipmeat 

□ 'Electrical 

□ SlfljlirifiL Lifthtipd. Ifluitjori 

□ '^'jndiyw Dressins' 

O CcimmFWHil Art 

O ArChiir^’tiirsl Oraltfns 

□ MecbanLcal DidTlijiif 




’Naraie 



Te™7i Stnte ■ — -- 



LEARN REFaUCERATION and Air CondlHnnbie 

Erpcrbi pcntcd ■cireiywhrt'e: Burvirc niiULan? of ptcctrjciurnBflf- 
atoTU mid. rpulliic jJtatS JhiW in «i», ifluiri, prjirii-c^ l w>i iT*e- 
U'etbiTODilY for Bdtictia. SCHREIBER IN4TIVirnt>or 
REFRHiERAirtON', 91d StiJ |.>iih. Knnt^City, Mo. 







OIL HEAT 



■urrtf Oil 
NEW WAV] 



Cheaper than Coal 



LACO Impreved OH Burners u# n 



W«iH’e Linitniitd 
rftwED 
Dll biiitT 



finJili 
TMltCM 

iJiCQ 



UCO on. BITHPJER CO., m (JflTfln, S!.,GRISffOLIl,10ffil 
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i. 



DriwCug-qE th« “Bley * FcKturi of the Chioieo WiDTl^'t FeEtj Paa»he^a Wil) Tr«vE| ]n Kixkct Cen Runninr Mi CiiM«f Tvwar*). -EEHl Feet Hich and ?,Q0D 

Feee tpaiit Higb-Spesd £kv»ifli» Trarel to ObaervaiuiB PL*(!i?rmi 4( ill* Tgp* (Hi Toiweri 
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Whan you vitit Detroit naxf tima rtop at Motvl Fort Sbalby. You'll onjoy its thoughHulj 
efficient^ unpr«teniiciii service . . . itt sovory foods ond coiy, cheerful, chorming rooms. 
^ Hotel Fort Shelby's lototir in the heart of Detroit's shopping, theatre, finartciol, Insur- 
once orvd whc<lcsate disirict;: hoppy one ... no other Jorge hotel in the inetropoirtan 

area is so neor the princTp' 'oilwpy terminpEs, airports and boot piore. And if you drive 
to Hotel Fort Sholby competent, courteous ottendlonts will relieve you of your car, . ^ and 
return it at your command, free of charge, hfominol garage tariffs. ^ ?00 roams , , , all 
with private bath, circulating ice water and servTdor. Many as law as 52.50 per doy. 
Radio for every raom. Three popular priced restaurants. Music and dancing ev^ry evening 
in the Main Dining Room ... no cauvert charge. 

Write iter frse roflt# mep, and jfDur (tjf ‘‘‘‘AgJa'irr Wifh 
atiw nniqini- nrtd toiSHrtaling rrjBgazjfi*, 




^'AGLOW with 

E. j. BllAOWEtt, 







DETROIT 



iyA.cn uirtfi-Btf to fltli; '‘T'tisers men! ill'll Priputor iTtcIiamcs 
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RADIO 

lCDn[iDi:Eij) 

Call Prevent? Antenna Power Loss 

^^ctal antenna niasts arc often of sucli 
(linens Eon 5 that ilicir fnn da mental fre- 
qoCTi-cy ia rear that In wliich tlic transmit- 
ter IS tuned. Consider all le power is tlluS- 
aliKorhetU anrl tlie effieLcney of llie trans- 




Twd AIctbi>il3 aE PrtVtnibijt Fdyfet L4h thrayth A'n- 
ttlttta MtPti 

milter radiation is detreaseci In certain di- 
rectiodis. The drawing; at the left shows 
the method u&cd to overcome rhis trouble 
when the mast is in.^olatcd from the 
ground. The coil consi&fs of ordinary 
strao(fcd Insulated fi.vture wire, wound on 
a wooden form several inches in diameter. 
To select the proper siJte of coil, it is best 
to connect a r,f. ammeter, of the thermo- 
coup led type, in series with the connec- 
tions showti to tlie ttiast and ground, amJ 
increase the number of turns In tlie coil 
until no current is indicated by the meter. 
The mast is now tuned sufficieiitly far 
from the frequency of the transmitter to 
prevent any loss of encr^'. The meter is 
tlien retnoved from the circuit, and the 
finished coil boiled in paraffin. At tlie 
ripht is shown the same idea for masts 
not in.su la tctl from the ground. 



Protecting Coils from Moisture 

A ^ood grade of sheliac may he used to 
protect radio coils from moisture effects. 
Ill order to hasten tlie rather slnw tlrying 
process, the coils nay be placed in a mod- 
erately hnt oven, An noon as the coila are 
tliorcjughly heated, they should be re- 
in 0 -ved and the drying process finighed in 
tlie open air, 

([I^ar further information on any radio 
constructiou article write to the radio de- 
partment; tlj]5 Service ig free, 




THE BOY WHO GREW UP 
,11. WITH RADIO 

fCurnirnurd fffliin naii-t JS'3'i 



INTO THE FIRLD OF THE UN- 
KNOWN, WE EXTEND KNOWL- 
EDGE MANY TIMES THAT INTO 
THE FIELD OF THE KNOWN, And 
this ig particularly true in the vast and 
obscure realms o£ radio. For instance, a 
few years ago^ in order to send transatlan- 
tic messages, we liad to liave ten square 
miles of ground on Long Island and a 
great row of towers, 40D feet high, with 
iVXl kilowatts of power, sending off wave- 
lengths of 20,000 meters; then a little of 
this mystery of radio was solved in the 
great discovery' of the short wave, and to- 
day, in place of tiiese great tourers and 
high-powered stations, ^ve use poles thirty 
feet high, with only a few Vilowatts of 
power ,and a plot of ground 100 feet 
square. That's what the discovery of the 
short wave alont has done." 

Tlien lie continued: "Itl the whole un- 
known science of radio that stirs my im- 
agination, You see, r don't care a r,ip 
about yesterday aod very little about to- 
day, it's tomorrow th,at grips rue. And if 
the radio hli.ilncsg didn’t liavc a great- to- 
morrow — Itundreds of times greater than 
its yeiiterday I'd re-iign and let somchodv 
else be pre %t here, YOU SEE, WE 
REALLY I ■ OW SO LITTLE ABOUT 
RADIO. W iJCNOW HOW TO BUILD 
■ A SENDING SET AND A RECEIVING 



SET, BUT NO ONE IN THE WORLD 
KNOWS ’^VHAT ACTU.YLLY HAP- 
RENS IN BETWEEN." 



And then we fell to talking about cer- 
tain pliases of this new world of deflation, 
and be said : “This is a new test for many 
nieHr When things arc going well, any- 
one can order a thousand men hired, but 



Only a man uf ivisdOrn aild heart can hu- 
manely fire a tiiousand men. -And even 
tlien his job is not done and his conscience 
not discharg.'d unless he does something 
w'ortli wltile toward helping to. solve the 
pi'obteiii created by such unempl-nyiiieut. 
Only men '■+' ’ -■ 'd deplll can 

stand again , tht^ With pe- 
riods of Jc ^ 

built within L 7' iv-fio }.^ ir- 

actci Crum 

terror of days li.-^ ^^*'''J-‘’hipsaj. 

character both ?' ■ Courage and 

A„c D»vid 



nr Tf.: 
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POPULAR 
MECHANICS 
SHOP NOTES 



»HIW 

TTqnv^ ¥ 



Increase Your 

Earning Power 

[uid labfT'Ho.vaDF' lucks to ymr w^k. Y^nur 
efficLEnc^ wilL omn be mxiKiiiKnj u-iid yoa will be io Nile 
fur *ilvRJiffiUDlit, 

If yniL dfi mnnhijie Flifip work iiE miy kind, HhMTt'inetii] 
weak, pnintinp^ euriieii'Ty, TEcmirihH. FiirnitiiF, eoii- 

wi.irk, pJitibikiLclii n1n:(.TU::al wiwk, weliliiiiT, tiuljilhii;.- 
kIam work, jEEntral refiuiriiic, r<n>I-niibkiiiii, puultry mi», 
iui;. niMobry i;! bi>ofiLfl iiipuir wnrk. net thw 

LIBRARY OF 2600 

TIME AND LABOR SAVING 
IDEAS fo/f SHOPMEN 
AND HAND VMEN 

A NEW VOLUME READY 

SHOP 
NOTES 

for 

1932 

462 Artie leg 

493 Jllugtration j 

192 Pa^es 
Price 50 c 
See partial li&t 
of 

contents b-eltriv 



Incr'kJilIng' thr oew inn;} Ipamti Itluetrabcd atMxc-. 

^■Vi:n Viil-.iibiH in ihr ^hzi\f MiHw Llliriuy *jP ±fAYi r-^-lljf i\wr- 
cJi'ndKKKl Hlii>rL ricl:i -Jii i.'vi'r>-fllUJ-‘ Jhlri. Urrr. am Ji|Ht H- Tt* 
vf IIk* HubJwbd- takto 1roia the Iwuf^ 



ABi^]m.llpci IcT 

Aulrni- H«ihcd 

"I l-p-TlK^'r^ 

KIiA- 1. JihifD- 

PewJ"-". HNrTt-rali hr 

ft" I »r , , 

h'l^-Jrlirie 
liv.l'^l.r liivpl i*r 4hri- 
ni 

&■?■! miikr |ijc 'Fvik- 

El'cl*^: i^lll. r-=r!ib1i 
Xdivririr reeder Ttr 

_ rvillrr 

FluflUfLl J'jiLAdgmjtj'a 
InpruppC 

JlornirMLjU 

F«JnArB-i Cl¥«-Fli|ii 
Mrllmc 



P'^nliun r^hi'iaievltc 
EJIUI. I[4B lii 1'^ Pn.i£- 
irlv 

lljrdnLti<, U^nd- 

cbi ' Ifr' YJi'jr-'ipL-u T-"^. 



t^id'FT'u Irak 3ldn- 

rr*id" Lai^ 

MB|irn. IMpt lq Jlii 
. M-Ji - - 



■ Ur Werk 
utLfL UHJhElu 



XjLt^ T^'tlh, 



Lfli Ce^l 
^Ifiren, 
JfDiirBlbK Hr 

Pj?|i>i IfaD 



i4h ip Aii.h 

-■■h 

L>J e mp ■ 
lnprr*Tf-i 
'V'Ij r. 



gf^rtk LkiL 

Or^J’CAIIM 

Jr»Ti, RTu.qj^g 



n». 

Tn Cfr*:, n'Al^r-TB'>pd. 

Twis. llvihalar 
'J-rnKTiir 

H^aiU •‘Ji/}<niu JMeJllJi 
tiBiw. iBKieii 
ini«Yta 

WPBI llPrPBJV-a ^■EWlI^ 
3UI-n«ir..f 

Wiia|li|inilC. L'UMPiAL 
Ji3n ,|^ 

Hku 



Rocti vncmiir a'lDuliu anpi^,)tli'i{|Li#ti.' hCO aiilffn ujiil 44i{]' 
klluKU'Atkiiiria.iiiL liuH ]!i;j iir '’■'ve iMKi'S. TMiunj-lvjili'il lllirurr 
or H-iiip lii'lrH rii:ij.‘ tv idT'irt'el lur d ILntlii'it ilirii' tiii|y. +(i<'t 

111,' linmt wm'lr Ituukd la uitulilHlrit Lliii hiKht inij^t Iw 
■^tlliiJn+irni, 

- — COV/>CN'— 

eOeUL^R IHECHAHICg PHE&&. 
n* C. -O-ntifla gt., Skm-in r 4, Ciiii^Bea, m, 

Hi^il liii', M IH.T j'Qur ('rr«. [he ro]iota3iiK iHHiks 
IxiCiiiH-Ti prl?e ami ioull 

be niruDdoU ir I am riu(. jCbtek. irtaE- you wani.i 

0 Stl'PE HhBM au4 N-ibmi- Mbe hiifl-nj iHthfDrHfi 

□ ghnp NaUf Ll^rarv f| 7 bali.t $ j.$4. 
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... Will imy 

iKUtllH?. My IDDIUjr will 



N*n» ; , 

Sliect flna JSo 

CIet 



,SHHU 



DD YOU KNOW 

of a tool that will 
cut anything from 

SILK THREAD to 
STOVE PIPE or 
LINOLEUM ? . 



Cresemfs n^ti’ BtwkM ; 7 - 
liistrsies sii£h a io^i, ^tnd 
ieUs how to use it. 



Kverj.' liousdiol'd und hoE3i>E! 
wt.jrbftitKip shoiiJd tiave a ajiyj' 
or ihh help/uL littJe booklet— "CRESCENT 
TOOLS, their Uiie and Care." Ptxirusely (I- 
JiisLrated. it deficribes many "short-(.ui&" and 
easy ways ai doin£ evcr>'day jnba. 

Hcyuseholders, amaleut and pi^iressiona] n>ft- 
tftilniCs may aemne a copy of this interesting; 
booklet without 'obligation elLher rrom their 
1 ocui htlJd^va^c dcaLcr or by mailinj; the coupon 
helow. 

CRESCENT TOOL CO, 

JAMESTOWN, N. U. S. A. 



_ . JTkis 
&oahi£t 



I Tod. to. 

, IJcpiE.. I’-ff. jBmnfitrjwr. N- T,. 

I V. S, A. 

j ricune inuLI me 2 of 

I iiuBi' |k:H.';ik k' li 



I' jVdMf . . , , , 

I 

I .^ifdroii 

I 

J Mj/ *1*1? Jb-Enr 'ftnJ'rr ir. . 



Tf-'Jlca writing to ciiJPCftiacrt pitiflM mcTct tuiif fujrtifar jlfcCfttrjirt J 
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LOOSE HANDLES 

QUICKLY MADE TIGHT 



minutes 



REPAIRS 



Mi\ It little Smwth-Ctu No- 1 into i putty, ttiLq 
int 4 j tht opeTimjr, fort* parte tegetlicr, ftud m h tew 
onOtftllLHJlig: of the Smtioth-On pin?ditee.q 
tiElitueis. SU'Cli repjiipft 
Mive tunny dollans oth^rwifie 
spent lor renewalB- tbilt Hit no 
better. 

Smootll-On No. 1 also stOJB 
leufcs at emoka and joints ill 
pipes, radiators, belkrs, tanks, 
[It nutOiiiobilfi radiators, eti|C>no 
water jacKota, hoea conncctwtis 
and ill Ri^olins and oil lints. 

Bmaoth'UQ S'n. 1 attEf Kt jnd me-tin- 
IIIhI liDidi 'n'btiCT, otnni. SMfjU'nf', ijil, 
(tCH nckil may tieappLimi hi any inulal. 
L!i>« for a.Dc1iDriiiE ftiid tAKlif «ip 

Mab&s briti, 

Dcn^n. . p>^niAQCDt]ii‘ tiBnit. Hmdf 

y, tilrd tralLN flUlfl. wijoti. 




■wrra 

SHOOfTttOH 



WrK> f®r 

FREE BOOK. 



jti ruiunnry, tilrd traX", fllalJU. wijod, ett. 
li«li> SiQ(H.itb-'Oii tfo. 1 rfiady far 
H^palr Book £<yo« 
EuU LoitmcticiDA. 

Crt Smo<JA-Ofl ±Vo- J te ?-nt, t-ft. 

5H- ramnetf 

SMOOTH-ON MFO. CO„ 

Uept. 17, 57H GaitimunlirnTT Ave., 
imuf City, h\ i. 
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DEPENDABLE POWER— Lawsr PlriBSl 



PWT DHhW ™*CTO[t 

FH- pl^Ti, irrl-T. hwiiu, njm iw-lE V*#h '"Q-- 



Hipff 

BtllH- 



hiu 






— ,. rr!.. ^ 

nfidil p4. a 
murf bi J . _ 

uiwm u*Tr rm\ ^Kib iipmm 

BOliLf M aLiinlEuiii pcBpftliir, brmM ik^i. i^Rvk iwIaM 

r1r«nlli>l diK "V^i bL^iCLTud «bm bMi^kp rMdr-val rlr^K 
Nb bilHlu pr» Arlic t4*L« ^Asi. 2 iIhim La Bin'C"i^Li 

M a.r 1 1 A I' . ' P-"* kL ’I I fl « • T I X “ ■ I - •Traill n|v. Drdir s'atm 

THE HIULA'IW WnngV WDHKt, (■■pi. ». CHfmtbi, DIHt 

,¥rr.* ■¥■ ft*# .fia.y adfrfiEk 



Radio ^o^ YcUir Cdt rrN#Hf Lo.w Pric# 

The tR O S L EY- RO A-M I O 



^'QU }tin montt^ % 
■I In. 1 



ni|Ea 

In laur ur — mu 
bitA iriJtElnr Tar th« vu b> 
Mmb nLiain — li<4* It 

[|— ttlB tIUllcj' 11111.MIB— HlB 
■ntw C-tiflH. imHcliiattilJlli 
luLimDlilk' ndk lw4liBr. 

Ou bt plicEd In. ini' >n. 
•ny bKttlinn. diilErd. lYJcrd 
iliy |bir. iniLillitlion aulrbly i±tdn. 
nqiil#efl ?!lb tulL drni.nil« tpnkn. 

Rind rnc ItxAdri 4r ■» tH« MLrilt 
CfHUJcT dtilcr. 

PTbMd. emplitB nlQ] tubn, lii p^ll 
WnbHrt Brie* Hliltiy hlilwr. 

TIIE Clt09LEY CJOHPOnATTOS 

ClueUnMll. CHuif 






BACKYARD TELESCOPES* 
CONQUER SPACE 

^Candnurf from uaite 35?) 

[iavc been niaJe by the ni cm Sera d£ -one 
tinuiteLir society. 

Two theorie& h^vc been advanced to ex- 
plain the liftht puUations from the varLa- 
Ide star a, but neither has yet beer proved. 
One is that such a star is a tliiii disk that 
revolves on poles, and the other, that the 
star actually expands and contracts. 

Many of the most famnus scietitists be- 
«:an their careers as amateurs. Dr, George 
Ellery Hale, who developed the spectro- 
heliograph with which ta study the sun, 
made llis first telescopc when he was hf- 
teeu years old. The late Doctor Barnard 
ivas previously a commercial phetogra- 
pher. The actual discovery of the planet 
Pluto, whose existence had been suspect- 
ed for years, was only recently made by 
the keen eyes of Clyde Tombaug’h at the 
FlagstafF ohservatory. Tomh-tugih was an- 
other who bepan as an amateur, and he 
had been employed as an astronomer only 
.1 few months when he discovered the 
planet. 

As craftsmen in the grinding and pol- 
ishing of lenses, and in devising nevr in- 
struments, amateurs are also held in high 
regard. Strange aa it seems, small mir- 
rors can he ground more perfectly by hand 
til an by maclisncSr The regular strokes of 
a machine leave tiny ridges on the surface 
that distort the image. The irregular, over- 
lapping strokes of the hand make a more 
perfect surface. Amateurs grind their mir- 
rors so accurately that imperfections five 
one-mi 11 ion till of an inch high can be de- 
tected through a simple test. 

When one amateur astronomer had 
coniplctcd his telescope, he took it tci the 
top of- a hill to test It, After adjusting the 
mirrors, he was able to watch people 
boarding a steamer at a dock forty miles 
away. Some of the telescopes at the Har- 
vard University observatory are equipped 
with mirrors that were made by an ama- 
teur star gazer for his own use. Two boys 
in Los Atigclca have proved to bo au adept 
at grinding mirrors that they have been, 
asked to grind the lenses for a new eye- 
piece for the big telescope at Mt. Wilson, 
thnit wilt double the visual scope of that 
instrument. 

[Xate — Full ^rtiila an hair Id tivil4 a. telsacdpe 
be Biveii Ir *n ejirir uauf. — Eililar.l 
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New Tools for Woodworkers 




IMew 

^^Delta^* Scroll 

New*' iiTid raditiifb' dj^fcrtn-t iiny Scroll Saw on the- 
market. Runs at full motor Epced-=-]SOO itfu-jkrs a miu- 
ulc — wEth aiiicirce of vibralfpit. lYoducrs SFnnnuth, accu- 
rate work. Hai many special features. The >'ew ‘'Helta^* 
Scroll can l>e for filinj;, sanding^ and honmg. 



Save Trine, /Hoitai^, Labor 

T HH! lateji.1 line of ''DciLa'" motor-drivcii tools includes 
rn:Ln_v new toGl$ aibd staTtlln^T impro^icincnts that are 
of (treat intcrt'vt to idl worniworkeis, Despite their com- 
pactnes® and unusually iuw C<'ist, ^‘Delta^' Qu^Llity Toola 
arc makinir amaiin^ iccordE of perlorrrtaMee^ 
in Ihousanda of home workshops and faelories 
all over (be country, 

10-Day Trial TERMS 

■'Dclta'^ Tools arc always as'ailabJe for a 10-Day 
Trial wJdioul die sllshiest risk. Sallsfacllon b 
fuarartortl. For full details of this liberal offer 
and abo of con^'enlent .Easy Ta^'mcnt Flan, send 
the coiipori below TflDAY ! 

Sand Today for FREE Catalog 

il[^^fl^4I1lC1n5 aoij deF^riplioiis of conipItLe 
'■fielLi" linn, arul is crowrikiil wi(Ji vaEuflble infot- 
malmr far aEl vrooif^aTterit, N« Dbti.gatioi>Si JiJtSt 
nkjj] die cyopuD tiuloi^'. 




“Delta” ComblnatlDii Unit 

Circular Savrv and 

Mortirer, all iniMjntrd nn a 

Cx;irrenien(, porliLble 7 .taiKl. 

Enrli t4Ki] can bn operated 
reparalely nr nil lOfcdLer. 

No inCETferEnce. 



H™“De!ta"Driri Press 

Largir C^pncEti'. Pall-hejrinff spltidle. Auto- 
iPidic Irc-ellTiy, acrurcte dltlns toblc. This 
new Drill Prers has many special features. 




DCltA MFQ, CO, 

te, H*K«n *t, D»p4, Asoa MIhrauhM, Wl«.^ 

i~MkTA MFa. C<3., Mpt. Aost t 

I 077 E N. Honcil E 4 .p Ml IWlUlH, WIKijiUIti I 

E ninuE senit me. vntbnut qtilinLliiei. 1i>^2 CtCalnieiC I 
"l>clra"''nvy!itwe'rtlnc tnfilB. Alt''.' uM ra1L ikulb iTir I 
yiyur it) ■ Udj TrU] |.ed Slur I>ii>b3iikic. Pluit, i 



[ 

I 

I CLly. 



Mjjhd 

AibJreu. 



ApcT ,, 






C ELECTRIC REFRIGERATC^R : 

tVby [Ifi7 fsOTi.DOiDnd ucKirBritii!' I'mi, 

^ ri>ur iirr»^r Wi'iAiiunly ' 

mnu. H:;bnt>rbultt1u^^m|yu.1.^fL 

;^L Eully iDDile. Mo acieeliL tfHilA 
I^rCAIiArr . Cl[»rBELh|j nin, ijuaJ, 
nv itr ?riii| hIiv i»i qipi-liLitE Hmne u 
WEIL hlWll'n QlkEE. C>'[D[VfcU! 
ffy! Uww«iiii Mil iiBiM^i.,*— *1 cei 



'' — -WITHOUT INVBSTMEHT 



2 D MINUTE Bkfl 

tiTMinuib -IJhi.-sfc 

at .>>JtypL^V. 

HOBART 
BROTffErilS 



BUILD YOUR own 

I 



FREE 



GeCB B At. diue.. .t weiiul#E- 

Hi]Bhi>M<r '9 aiEmt—cclUtLccta 
Atm 

Bbot. Tbfe iirTiii'lTil* bd 
thABHiijuErilii Blixh.Rbiicw£]r1iL 
tr> aC' Bliot aiiU'iniEbr 

SSfVDJJOWt 



ONLY $5.00 



Aik RIFLC ca 

•SbA. LouIr. MCii 



QDoTour PRmriNG 

r'u4B, HLaLHinm-y. MJVLJCaLjjrp ibB, 

^fiHvnrnnnyy. PiirHIiH' •IhrOFfe. fed* p>r#fel€| i?bPT rokv Pffltv 
“ WlMi^JIO^Ibr lidncrill! Iikis tiiun^iliH'- Jvnl«# 

, ^V4-|i'f IA hSOi Ji^ Fnrlf^ |]] i4j, F^nnr Il4£9. Writ* for 
fTWj dLek^. THL KEUC«, , MpfIiIm, C«H. 



Dowb tar a. 

J H. P. WITTE 

tA 9 V On Bait 

TERMt Eajtrvf Dullt, 

TJma CjiunllAE, IC^KSM-Qib,. DfaittUaiie or Nptml Oia,. RcwDcniJ 
abtE DiE'Ca'vt Cup Lubriuaon., 'Wvtei> 

prc^Teoublepnsnf MaraEifh Eiity riTirtinif device. 
4UTxi|qp *nth Imw-ue fneil And ofl ExiKniCi Other n^EP 

AnJicylu, li^tn JOILP. Alio and Wmfseeb Sbfpped 
from Kaniap. C^fr, Mo., nr pBEribur^h. Fa, 

VtiW WVMAtwlar tM-Mr BieEnEla* 

Bash.— too. abllapliim^ 



21H-B «ofi«n ®t. 
FltPaliHricIi, Pa, 



WITTE 

ENDJNE WORKS 



1T4C OfeklMl^ Ay. 

Oltj-,1 Mfh 






USA 
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and More 
ui ^our (hti 6ttiwi£Si/ 

«hi m 3] RLnfff'* deUcKHjA 
Da-Kuu^ DoubCr j^Mr innii»jf Ei;*irv 
di^r Hucicli'ad* mtrt end 'womirn 
•e 4 inikina mon' monvy in j w»k 
t1u.n (hir HNd iii iti- *■ HuiBth] 
Eyrrii'b^^y lilLH* df^huur 
iri.y luik-u di^ro f-Lt-ctricilCy — gfihK' 

|iEF3 di^saiE. Cejb ial SHt't* On. 

iii.< deidtnd iiH [hesc [iKTi tiHltfiiuEr 
deUcLoup dB-nuti.t 

An in^’^nrinnC nf Rtien. un 

iHitko v^ii Jnd<p«fid('aE[ Inycpd^Crl 
Find o-fvRib flEliHrj Brp di3in|f] s^rniX 
da jj. w«-]l. Eiir lo opcrj.TC'.. 
No ESiMiitTirt ncEdcd.. W^irli right 
in. rbiLf Iclrchen. We Etidi vau, 

fumiili elE rKipck. .tfUidr to 
tiErti. tlt'rll* UmJiRV fed- fECO (lieq, 

RINGEH DO- RUT CO. 

H>hh>.npdll.i Mlniii 

UT Miin St N. K. 




READ 
WHAT 
OWNERS 
SAY; 

"RINGER Do- 
Nut* tvll lh«iTi- 

.•IV'ri'i PeOil-Fr 
wh« t*tl« them 
QiK* eetrtti b»dt 

Fer RKm." 

"^W*. out oF 1 
jefr—noo' mak- 
itte 4v«f 17S 
p#r trerk — OX-' 
pt'Cl to order 
more machlnei 



BUELDTOOHOWN OIL BUHNER 

ii Mn*. vsu- iffic- ft chciiiP w\*k trrwi 

d-ifwdi If^ DCrit ^iUhI Ci*h UkiifiA J|kUIb 4 13DG or nihR-. EEcfibd- 
4iny 3 iiii 'So r<x>nu. ^li^m iu 

time. 'W«JiiDp|y -IWhalEaitSB Cia be truUk hJi^Aa 
IIlOau|^L.2Ee 

O |]|u» i^rlntHr cflnplwt. '■rlttl 

■ ■■•“ — initro.flen* li-i 

J. 0. IHAHIlFA^rtlRING CD. 
h-ei MonoBa Av*-. HutairtiH'd, h.Ij 




jL 



Iti MM. MOVIE GAM ERA uilJ PROJECTOR 
ONLY S 7. 50 EUR BOTH 

rmHCniQ FtAnriAlKEI. r.HDp1ote ILmot tlhn witti 
l{ii:i|i:uii(A |ll|j FR.RK CmiLflJngsM — Uilli Rh. 

rARAMi>LI>IT MMJ, CO.^DopC. 0-0, ■ Bowton, Mm.. 







amwii* 

XtmtiTodmi In lymarceUar DTSbEd. Jtlr dBndno. 
W# ifti liiiig ^'iw, irUHiniEod. tool jiniL dEtaUi 

frw. Btart If wrKo lvd»r. 

lUIUN MUSntHFHlNDDSTUES, DeiI.ITI, T*mO,<Nt 



ELECTRIC REFRIGERATION 

- AT tOS JHAt^ HALF COiT ' 



(b hjtciiiliTadnftlHd.prtce9UJlJk£yiMEKEriff- 
rniUH'. Chir pUim ft InBtrurtl w. ihb<r rou bonp. 




ElEcTRfFY 



Ci>mt»Lpto b*ue- 
petuu bad [juvuc- 
tJixifl . r- bIii> coHre 
Um. df EOJt. bAd 
otiKr TaJnable In- 
fOEHUClOB. 



a 



TOUe PRFSIHT 
ICI BOJl 

CluL'l cU^zerd: Lc. With ekit 

.fTlidMKe e**rtrl5 rrdcvmLiud 

Li «i ilispUilnl [tut the- moft 
Innpetwiced •rw MarmLli 
aad ittaMlt tEiodfra mui cfA- 
Hd±£E. ±l±elidc link . . . one (Eiit 
wISI rip'll the Twat oT laSay’!, 

Itpinlard Dukia. 



DOMESTIC UTILITIES CORP, 

LI |.b IND 



AMONG pygm];e:s and gorillas 

^ ^ / <Ci>aiiijnitd fuim page 'I^Ll 

SevLTiil minutes Co repeat t^ic ^Ofilla'i feat. 

But why (liiJ Kastiuta liatc thi5 par- 
ticular gorilla which he called "Moattii 
Njja^i." As soon as we were b.ick in camp, 

I was told the story. A few ye.tr s aj?o, sEx 
of Kasciula's sutijecls, one of them his 
own son, were pas Fling through the forest 
ivhcTt Jloaml Ngagi suddenly jumped up- 
on til cm. Thr son of Kasciula and anoth- 
er pygmy were seized together in tlie go- 
rilla's arms and crushed to death, while 
the Others lied in terror. Nut satisfied, 
Moaini dfopped the lifeless victims and 
pursued the fugitive;;. The pygmies fol- 
lowed theif liujUing lie tics, aljout i huu- 
dred-to-one shot in such a circumstance, 
]>uC their oniy Eiupe of escape. Running at 
top Speedy they plant a spear in tlie ground, 
at an angle, the point facing toward their 
pursuer. This they do without slackening 
their pace. Tlie spear isainiost diagonally 
placed and is c.isily concealed by the lieavy 
grass so tliat ngagi, advancing itt hiFi fury, 
beat in g Ki.s breast and bo aiding with rage, 
is often impaled by the speir. 

Til is is what happened to Moami Ngsgi, 
one spear penetrating deeply into his 
bcLIy. Mad with pain and rage, the go- 
rilla disappeared in the bushes and no 
huttter saw him again for months and 
months until one day he reappeared fully 
recovered. 

I didn't know whether to hclicve this 
talc or not. Several weefcs later, however, 

I had clear proof of the truth of Kasciula''Fi 
story when this monstrous beast, having 
attacked me at dose (|uarLers and fallen 
at 3 few paces from me with tw-o 10.75 
bullets in his heart, 1 had the opportunity 
to examine the huge body. A black hair- 
less spot showed wliqrc the pgymy spear 
had penetrated deeply a few'. years before. 

Meanwhile 1 was better able to under- 
stand the formidable strength of this go- 
rilla. Measuring Six fcgt eight inches in 
lieight, the animal weighed 530 pounds. 
When we began the skinning of the body 
in order to prepare it carefully for a mu- 
seum, we were lost in admiration of the 
amis. Ex.actly similar to human arms, 
hut rvithout a single ounce of fat, they 
ineasurcil one foot eight iuches in circum- 
ference at the biceps. And T niust admit 
til at I felt a chill of fear at the thought of 
what migltt have happened had E missed. 
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ENJOY 

Outdoor 

Sports 

The ypfjr 

Witii the \id ITtiit 

C>n'' 4 il EhMak 



T he new, pNjviprf mtii cfiLfiriRML cditiiTn of 0(ild<fi>r 
Sport!) th« \«ir ^Liun^J,. juHt [HjlJlwIifHl liV llipi- 
uJiir crjntoinii hundjcitj of itlizB' 

lor DEW nnd puiiular isporle himJ t)* (I'C 

iTild ri»'i.irile^ AriracrlvE td Vountt unJ Ulil 
u tne iDtenaCjoir VitriEty for uIL U«><):im 

Ttip ]i>l|[iwvr c.iC iL rrw hMiiTti] irl]l Uic 

wEBlCh of uunnatlonB Hint reinJfr UiiJ niift,uLi i'hr,ijiy butiliy 
iiiiire Fi/t AUBupCt-, the huolcj Ibrjv urr liii- 

purtunL OrlBllB itii tlie ewr- il-d tpidllruf cl fuiu: for ibE 
EirLmincr, EomplEiE inf-uuEtlcEd In [Hn<y -illvllin: Kir fliv 
(AKiiMr, IftibiD [bui;. cb>^ 1 :tii4lic OBinp^nE' emie tumilDnl 
per tent wunCcrtaLilE bjiiX hr (bp fUtux-iiiun. 

DiCiDf ririirrllf3.l kuikn, ijcf. 

Sl'OnX ENTlILSIAi^l A 

ITIJI 1>E amnicd p( (iiE Iuee nunitwr rfr-vloia that romliti 
^hinllE B.iid: erslieinfiiH. Fji.balUv th* unh)ue Jcacura 
of ibri Th'hjV; k) ihelupi ih;a lLei>Tiuiliipf'j™rHf''t- Irinmrafiiro) 
UiHi etUilil* liHtuly DiHiiHir iHjy 1.0 [obke rtri.itl. -■Ivr.'inH n' 



Ennlpmcfit af VEry IJltlE ewI. 
352 Ta-qi-n ' ” ' 



ilarftc Hlie. 

I lluBlriLElaiiH, 'CUifEll ItbnJhaa 



Pnutpald upon rEwIpt of prlcE nurirbere Jn IhE 
,>rlil. 'H'SII bABcnif?. O. D. uivwhaK Ln U. &. jHImpIr |icy 



MbJIe)! 

»i.>rlil. 'H'SII bABcnif?. O. D. uivwhBKLn U. &. Hlmpir 
poAMinn prin riluB L>rirbiHA be dBlh'Elr tliE peup 

Pf>PLlL\R MEC1[.\MCS PRESS 

(ItoipTii -I”-?! . 1 U 9 U iEiu-l -O dlotLo 



y;r.l Price 12-00 



BUILD YOUR OWN BOAT 

AT SMALL COST 



I F you unr a boBtiup euibiiBtoet f-(AJ b*ve kins. Fetl the 
ol H. TefLlLy FiMriL bhok od boatijift; Mie ttuit woulil 
cxplAui ill DnmprenenjLve, Elej^l],|i‘-E(ei> I'r.imi ailJ (1 
oE tiuaLioEL I'HiH.i-lLiuLhtilia bn4Lt-HLib[itr!rirui«. 



GxpLiLn ill Dninpre}iG!UiLve< Elej^li,|i‘-E(ei> I'r.imi ailJ (lie ijeh>.iLii 
■ tHatJoKL l-HiM-i-lLniLhtkia biiJit-iiLiiritrriruicfl. 

It it ior the DJij4iti::i|j buIJiler aud bjhhII IkaL owner ttmi 



The New 

Popylar Mechanics 

BOAT BOOK 

Jp written. HerE oxe baB.1a. tbiLt 
JUG Liioef^ hned'd^tr !'ki 

[tiH'iyiiElily npJnJntMl tlint nri^ 
Oii^lcur ero/btTujN eoti htcdii 

fkrTTE mnlT. Tlio dfoieru- inr]>jde 
EhiIJi iobi'kirdA And oiitbuAJiii. 
Ejiet Inato. Buie buiiij^ fuiliriK 
buatBaDdl hacd-prtipiiJler ErafL 

The Op« Book Needed 

Bf Evenr Boiling 
Enthutiett 

Beeddte. iiifiat. 1>ujk1inK [nJcnoiition, Lherr ia (Btr^Chirt^ 
jiiHU ™ttl lo inoiij Jiboiit tin? ryperutinn, e<|uip[u<nt, rare, 
repuir urvL ■naiin.tetuKnq:? nf boabn. Tliin LueIueIu iirfl.iiiA.ii- 
*btp, brflLtin« fenpt, cmvii^jitkill. rulw oE tbs rbmdH ImiullinK 
oaiEiiiic crafti cirvemnient lEputilitin tiE mr^ie Vibite. krujite, 
t.t<;iFtiti hiKiuLlfl, ubeJilI hnot kliikfl uf variiyuB kimlB. cLoauty 
oE CErmB. eUn 

PirtuE jSpwrml In CoIotS — P rolbielr lllui- 
tritHJ. L^res blre (7 r 3D In.E -tnerh. Frbce il.t*. 




}M£iI C. 0-. D> AJL^whuriq |ri tbf 



er 



S, 
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RoMP-f 



SDOE. OnMilaSl. 



Chle*go. m. 




Tiro n^ir 

BUICnT SPOTS 

in thi* ha^M^eii 



# If FfaiA'OlUV 19 vatchword^ baira 

chcerinp nevB far ymi. Tlilnk of huyin^ H^n- 
uini! t]v4-reju1^ Wirrhss^Ehctric Lights for Ues 
than 50 cents apiecci 

The nrw Evermily Spotlight I..antcm, No. 
lU, is one of tiic most convenlenl litth: lijE'hla 
that wan etyirr lmil|+ ]Vi> hifcgrr than the palm 
vf your hnndi and nn iiirh and a quarter Ju 
ihiekiiefis, it fits easily intn a eoat |kk:L«L. Elut 

rlnin^l think lH‘ 0 !d.iiMir <if ilw thot lit’s a toy I 

Press the iivriirh and it shoots out a straight, 
sharp beam of JJght of surprising brilliarii'ne. 
Tile new type kcilul glints npollight Ininp nets 
as a leTi4, iritenuifying the light-bt^m ajid in-i 
creasing its range. And beeianso uf line thick 
gluKK eiinKtiniet ioTi i t ispraet leally n n hrealtnhle* 

With its niehel-plaled handle, tbia brightly 
cnatueled little red lantern can Ite hung un a 
honk u-hcriTver it'a ncerlrah or eorriiw] in yimr 
hand. Useful indoors and out. At all leading 
stores. Only 4^ ceuta^eomplote with haltericH! 

4P Tlien t liere^s a newEreready Flash^ 
lifrht. Nil. .2Ail9i llnit IM aniu.in.ngly' IirW 
i n prioe. 1 t^k n h JI mlMime tu'ir-ee!!] light, 
of llte fiAcd-foeusing type, regulation 
«ijc«, Thn black and silver atri|Msd 
metal tti lieioeq n ipped with mil m iniri 
(rubt proof) fittings. It^s strong and 
kL El niy in ciiilb Lme tloU, sultalile fojraJJ 
ordinary flashlight osr-j^, At all lad- 
ing stores, eoniplctc with IvatterieB, 
fur iinly 1^.9 Cents! llilibuo markJug 
flU i-ju+e Covered hy tradc-iuark. 

• Everrody Flu:>!ihiigh t RatteHea Itave lunger 
life l^ecsuscof the inetnl top. No old-^fasbiounL 
wEix-eojnpouud deal. Only LUe. 




EVEHEAOY 



& ^aiiejries 

N.\TIO.\AL CARBON COMPANY, i?rc. 

Cenejnul Oj^rerx j New Y'ork, N. ¥. 



r'oJc irf L'niwe fidrbr-if-i 



utt 



uiJ Csrbflji FflrpMsIlo/i. 



trftj.'rt U'nCixly io nJerrilxcra plrnjDT Papniar .VerlitnEccj 



rirti' r " r ,j r?ri 



I ^ 
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■S' a Jfi* IIortMonMl Df-l-UM. LatT\n Eomplft^! WFtb 

t-uE ondrcfu/vr ^ 

KFVJf Ji t I 4 m '9 

8'^ REPAIR SHOP LATHE 

A lack ^aararf^ S^«w Cirtdng Pi«etilen Loth* 



OtN«r ■l■e■^'+ ll'"+ 
3 ‘ tn ] fif* Knd^ f W *759 



FKtDir Affeuntl^AM 
BaiiKikin pricea dh iL f nv 
FEUlory R^huitt Saudi 
Bfilid Jp^tbcB in jnici 
£p3Di 9-LD. hlrjl^i; hi I B- 
ElF. HH 1 III(. ClH]IltcjiLh.kfL 
□Jid MiKtnr Dfivt. AJL 
(' 1 ‘ 4 'ry 4 H 1 T rDRuluf KUEEp 

a.n.ti?e. IlfF^^inD iFkila 
ili«ry inst. Write for LIvI 



llju alx »pIimII« [« 

Ehmuilii. 4 tt>4(l per Ineli 
■ — iiofTow at«l ppta.d.t^— w«l«F- 

Tnii|.li: n p- rc Vi' ftfieu t.4 — "■ 

bed ]ei>ElhM 24 *' !■■ 

En-nlidfE and IU4Ftor dzl'i« 
I ^pM^^irinn r^ilKti flHl lafiK 
— conrenlejiti.'rBiij' puF ttcmu. 

Fra* 6 i 4 *M*|' H*. 39 

JrMrlbinK full line pf flepalr 

j^Knp 1-a.EArKa Lu lAiHilnJ 

fm on rc^nieatp p«t|Hiidp 
'^Viljn bo 

50 UIH lENb LATHE WDkkS 

Ep Madtaoa Auiieb 
Sraulh Bnp^l. Indlaun,. Upt^rA. 

f.-ticji-d- j'rjr' i5 YpHin 



fi\ Build Thii IDEAL Dcilancd 

’ /iSUPERMARINE 

■■ — ^ TIm (5.6.B ., dl>S 3 n.jj.li.t*«ihi 

licildfT. IT>F;aT.. f^'inpi'tmr> 
tlun klL with. ei'-BTvthlim rw- 
quICHl to cam[)i]elc> uie MiHlrl 

U.LB 

i94Ltd kir FPUira rii.»^ I P^ljAld. 
_' Rn CililqhrlFp thAlf. feth 
A L AERQPLJIN E ASUPPLY tO. 
H *iMi i 3 iii at.- Hiiw y»rtii B. ¥n 




IM lit. 

Flying MpJirl 



TT^nT" "■ DEW llllBillriED 

CrrrfEniPB Of yeuf owo, 
irlth hB di« iJidB ypu-PBD 
BttEiHUuiT TtAb tHOi^me 
a f DDt cnrrEcdufliHCt o-iid 
iP 4 faw wrtRo «,tn b|( Ineoraif Iji Bcivlrt ftCA— not BiBdle*l 
ncT'Blhlri>TMEl}i'<oii 4 F leTETB foT bmoE bnLrijDirpDofurtfaBrcB.plU.| 
DEcd^p docitIhJb 14 buy, dp ogEDiiFp EalabliibMt Arureu 

Stcpheiifian L9tHiratDr)^,l ha^r Bar- Fisa. 



DO YOU 



CElO§tE V REfftKiERATOft 

Idhtf'St FoAtd res . . . Eu 1 1 Family Size 



Pi'onr mi Ain biio Jimc A of Aft 

A ri'LIj ilni 3I4 pjhjD Tl nd rw- 
■ PHLI 7 B]K<clD KrTLwrp.lnr tww- 
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ALL-WAVE SIGNALS FOR LINING 
UP RADIO RECEIVERS 

tCorptiaiiEd fTPhi nhac 4&.jl 

ticms. in the coil base, not [n thp socket. 
A siittfile means of making &Ure that the 
cirenit is oscillating with any coil is to tll- 
sert a pair of phones in series with the R- 
battery. If osti Hating,, a loud click will 
he heard when the finger Is touched to the 
grid of the tube^ IE not, the cail connec- 
tions should be reversed in the coil-plug 
prongs. When oscillating^ tunc in a Sta- 
tion at 1,500 ki[ocydc5 and tune the signal 
gcncritor until its signal beats .against 
that of the station, Note tlie sigtial-gen- 
eritor tfial setting and locate ,a point on 
graph paper at the intersection of a liori- 
zontal line repiesenting 1,500 kilocycles 
and a vertical line representiug that dial 
setting. Repeat this, so that, when the 
wliole dial has been covered, a poiilt will 
have been located for each SO kilocycles, 
then draw a smooth line through tlicse 
pointa in the usual manner, space does 
not permit further calibrating details, a 
saniple chart, together with additional 
data and material list., is available upon 
application. 

The bracket anti coil assembly Eor a 
low-rreiiuency coil is show'U in Figs. 8 and 
9. Tliis Coil is for pe.iking aiiid lining up 
intermediate-frequency transformers in 
superheterodyne receivers. Most interme- 
diate-frequency transformers arc made for 
l/,5 kilocycles; therefore the receiver is 
tuned to ?fK> kilocycles, this being the 
third harmonic of this frcciucncy. To be 
sure that enough energy is transferred on 
this harmonic, w'r.tp n. few turns oE wire 
aroiinid the signal-generator cnit and con- 
nect One end to the grid of the lirst lube 
In the set. There will be niany harmonics, 
hut the One sought for will be the loudest. 

Tlie ^ to -SO- meter short-wave coil is 
made exactly like the coil shown in Fig. 3, 
hut only a few' turns of No, 22 enameled 
wire arc required. .Start tbc turns ^ in. 
from the top of the tube in the same man- 
ner as before and wind 9 turns. The start 
and finish ends arc soldered in the small 
prongs. These coils are wound In the 
same direction as the broadcast toll. The 
tickler is ifarted % in. tower and consists 
of d turns, wEtli the ends soldered in the 
large prongs. Tills cotl Is calibrated against 
a short-w.ave receiver in the same manner 
as Llie broadcast coil. 
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MIDGET RECEIVER USES HIGH 
GAIN TUBES 

fConlinu^i] ]Fi>m laiie j6lj!l 

<n]tc]]i]jL ^vinJ 151 Lunlj oI No. .1- 
?;i]k framc'l copper ■ivii’c, lic^innin^ .ilionE 
y'i in. from ilie end. Now remo'\'e tlic 
19fli, 20th mi(3 21 fit tunifi-^ to ptuvitle the 
f)ro]]cr couplinj? tpace between the pri- 
ll uity and secondary. The term hi a I leads 
ai’c soldered to ri^'ctcd to the to^^■L“r 

end ot the cod form. The hij^h end of t!lO 
furiniiry, the lower IS-Utrit winrtinjj, and 
the lower cud of tlic second ary are COit- 
riecled and soldered to a grorUKlillg ItJg 
Lliat is connected to the 1-in. hiass moLiut- 
iiii^ h racket til at supports tlie coil form aS 
irhown. The liij^li end of the Secondary 
j^ocs out throuyh the top OI tlic shieli'l to 
the cap on the tube, anil also to the 
helow for the connect ton to tlie tlr&t Sta- 
tor section uf the gfaii|;erJ co ltd e user. 

The two r.f. coils are IdeiiticaLr -Start- 
injj in. below the to]i oli tlie coil lorin, 
wind IJO turns of the sanie-silte wire to 
form file secondary, The lower end of 
this whidinj^ is pro untied to tile nicntlttill^ 
h racket. The hipli etid g'oes to the cap on 
tlie tube and one stnitgr sect ion :is before. 
A strip of tliin cardboard, 1],^ in. wide, or 
cardboard tuhiilK that will fit snuffly over 
the secondary winrlini^, is prepared for the 
p r ini ary w iitdillJJ. I' ll is C011 SlSt 5 of 45 t u rn fi 
u£ N'o. 36 S.e. copper wire, or No. 32 CHait 
be used if desired, l lle Cllds of this wimi- 
inj^ slLOuld he anchored to the cardboard 
lube with flexible collodion or by pa??iil 5 ? 
tlie wire throuj^li small lioles. It is a ^ood 
itlea to paint these coils ^vitli flexible Col- 
iodion, Tlie primary' coil 3 fit over (lie &CC- 
cmtlary COiU SO lhat the top turn of the 
]]riiiiary is even -with the ttiLdi.llc o£ Uic 
second.iry' wirniing;. The r.f. choke coil, 
mentioned as nption.ih may be ACotmner- 
cial type or the builder tnay make it. The 
spool is tnriic4l j'rocsi wood or libcf Stock, 
74 in. in diameter; a jr^nove IS cut, 
wirle and ^is pn. deep, for tire ^vindtil^. The 
winrlinfl: consists of 500 ttirtig of No. 3(i 
silijjle-silk enamel wnre, jumble- wound. 

Enlarged layout and wiring' diagrams 
arc aval table if [lesired. 

When completed, the chassis- is placed 
near the cabinet and the speaker plugged 
in for testing and balancing as sliown in 
the upper plioto on page dfsd. 

A wooden spudger is used to adjust the 
trimmer condcnp,crs. 
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CONDENSER MICROPHONE 

I C:i3ilirnuij irini ii;n:i: lijjl! 

on. If til c iHiildcr wislies, lie can enlirge 
tliu hole in tilt fr;t[i]cj iivith a reamer nnfi 
Ldiierl D piece of copper ^screen. Tlte- Jia- 
plirapm in tlic mierophoue acts as the 




front pl.ate qt the cont^enserr and the disk 
:ia the otheL A simall bole is JfiUed in lint 
diskf as s1icn.vil in iKe photo,, to maintain 
CQn.stant nTir prcssiirq on br^tVi liidea oE the 
I.[iap1ir:iffcil. I'he disk ia atlStdated fro at 
the diaphrajjm hy iiican& of n narru^v 
paper-ririjj- washer, cut from hhaepi'itJt or 
letter paper. The in ike is now reassem- 
hletlj and lEle disk is lietd ill position by 
I he part of the cai'hnti-hatton cup tfiat 
■\vas nut discarded. Enon^b pressure is 
applied to iSie disk to make tlie Rap be- 
I wee 11 it and tho diriphraRni, aS fitiiall as 
possible witliuuL toiicflitlg. Ti\e ineftil 
frame tnakes the gronnrlecj contact on the 
metal container, and flie ntUer citCltiL con- 
nection is at tlse lug on tlie bracket si rear. 

Fig. T shows the siniplilieii wiring dts- 
Rrain and FijJ. 2 the schemstic. AH parts 
\ alOeS are given, ,infl further infotmatiOjl 
is available if desired. If a 10-incRohin 
resistor is not available, use two of 5- 
niegoii in resistors in series. The schematic 
diagraiiL IS Riveil in Fig. 2. The metal Con- 
tainer is 6 by b by S in, A waEer-type 
socket is mounted in the tear panel for 
the battery plug. I' lie Ci-lead should be 
shielded 111 the cable or run out as a sepa- 
rate shielded lead directly Eroni llic Jr.ins- 
fonner. Three 45-volt R-hatlcries and a 
b-volt A-baltciy arc ret|uired. The output 
is (aken directly to the SpeeGh-ainplificr in- 
put. Construction details far building an 
inespeiisivc speech aiii]jli[ier, suitahlc for 
use 'Hvitii this Condenser microplione, will 
appear in an early issue. 
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Fanwus Maker of Records In tbe Air 

ALltUtiij]]Lil LiitNlds 1‘iK'h :ia :i 

MODERN TYPE, SPEED/, POWERFUL LOCOMOTIVE 

jiitiL HjIlit'T >:ulhjE;c;E4i irnc in nrepnrA- 
tiiin ti 5 ni IV ill Ejc UHHOimrfvu lui ^HJoa 
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Enjtinr: Miidf'] n rn'cnlaid toltieuDdcrjliDd- 
Lij uJ iLti inCi-ictLte buiM'.IttnUibi . 
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M mM HP nvaH t w * i nl Bi f. 
An tJtP aahaM 

LIP pan WTf a^p 
D^p. baafc aindlic l■■F ranrie pAaBD 

1o bfFPd »ad m*nl fer r*al 



a T w * i nl Bi f. ifTliiH •natJh' ■^raVi a_jn"Pi 
I ^ §44"j Pa AfT ni jfn 
p <iw.* #litrKP*Vlml 

VF ranrii fAaBBa nrma^.an: laarn b 



I 
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RAISE FUR 



^AISE 

WHJV 



n ALAND WHITES 
W HJV WHI.TVaUMAIK— imiKEirPPIICEl WAT9 

loDaUa nba ^ b y ^ ^ctt. j^w rtr. 



. niSn 



Ita. 

P’lDrO- 



BTAHL^4 fiUTBWB ^OMPAHr 

Dtfiidt41b^ new CirVa PfiY.«r paramo. 
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UPHOLSTERING AT HOME 

(CiiiiiiiiLuxl Enjm once -179) 

scrc\\-s lliflt kolnj U id (ila’cc. It ij; tEn;n ^ 
sjin]>]t; [n.tticrtn falie ollf .[]ie old cloth. A 
i)('W tOfj cov-crinR of cntt^>n sllould 

ht Jitted Ell plaCH^; then the nciv cover can 
l)C lit ltd anfl taoktfl. In tackitt^^ the fitl- 
isliing -cloltl, Lht n]aLcr[al shoukl lie [Hilled 
iRt tbc contor of each Sldtp an J tlitrt worked 
(O the trornersi, where the sm'pUtS cloth 
■ran he taken in in sma]! pleats. The tacks, 
shuuld not he dlriven home until after the 
eWiti hits hern perfectly stretched so that 
it is wit hunt wrinkles, 

.Modern oversluffed furniture can often 
he repaired by rcniovinjj the under cover, 
.IS shown in Fi^;. 21. This -^^. il! c^tposc the 
sprinjjs .tnd the webbing;, either cloth or 
woodtii siat.Sj which hold the springs in 
pl.ace. The first break on this type of fur- 
niture is .iloiig the center rovv of springs. 
^Voi'king carefully, lirnkcn springs can be 
retied .-inf! the Springs restored to their 
proper positions. Very nltcn yem will find 
that, white no strings are hrnken, the 
whole center has fnillcn hack. This can be 
easily reniedied by attaching n Icufjth of 
twine to the forw'ard S^pring, as in Tig. 22, 
and pulling the whole liiie forward, tack- 
ing to tire wood ffnaitiework. Again, one 
or more springs may have broken Eoosc 
from the staples which hold them to the 
wooden slats, In fliis case, it ia sinipty a 
niaiter of resetting the springs and insert- 
ing neiv fastenings. Where the nature of 
the hoi tom does not allow this, the spring 
c.m be tied by drilling two or more holes 
through the wood and stringing a length 
of twine or wire through these to catch 
the coil (see Fig, 23), 

Each U]jholstering job must be reg.ird- 
ed as an individual piece of work. There 
arc no set rules 'ivhich tan be applied to 
every piece. This article has showm the 
basic principles used in typical ccmstnic- 
lion — simple upholstering xvliieh the av- 
erage home c rafts ni.m can do successfully. 



Water Softener for the Bath 

Water-softening salts suitable for use in 
ihe hath may be made by intimately min- 
ing 2 Ih. of baking sorla, 1^ lb, of t.TrCaric 
acid and 1^4 lb. of starch Or rice llonr. If 
desired, a perfume may be added, A few 
lahlespomifLils in tlie hath, will increase 
[be lalhering ability. 
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Small Ideas May Have Large 
Commercial Possibilities 



Aiso rvtm 

'**ne«Mrd ef 

t}fi I -nlLunJ 

copy tit mr "Heiwrif luvon- 
blAuk. Dd ttiLi- tjlHn-h 
wK«[i:b -UMl lliCKrtlH: JiiLlf lo- 
vuntjua »iul luivn St wnnusHl la 

rach uiiiiii ■■■jF iTi^i Iti EUDT cF 
voluE tv- Fills fill ivvUcuec. Head, 
iiiwpon nciiF [piiL thin fii^iiL 

(iiijlEftliEr vrlt-fa ULi' Fr^tbiMls. 



'Ds'jii'j, ]j5t rlt'lay rol^ you of youf invonfiati. ACT 
AT OXCE: RtMiKimlic^]- ihut T-m'erfijFtj ts ono 

ftrjsJ rtujpH'nj is aiiothor. yiji.i; tmvi^ 

a patt'ii.t Q-ii VOU3' iilrti, it- [nay ]jo tlifficiilt. for 
yoi .1 to prevent soitsr; oHico' invf^ntar from 
puteattinp' it. m s(.Jiiie coinmereiiil eoMCei'n 
from exploit irij]; it. Fail si re (u JM‘cure 
proper pnlent protection 1ms iiiFMot dis- 
heartening loss to many inventors. 

1 Can 5«rv« Ynw Promptly, 
Efficiently, Secretly 

Prfjmpt, efficient, scci'et service may lie 
exfrt'et.ed frFjiiii my latKri' Di'KaTiijintifin of 
Ijutent !awye]‘s, siolicitto's, an<] drafts:t]i('']L 
of loiij; esperieiiee, nil: of uliom devote 
their entiriT time tind attention to jjafciit 
and trrt£.icMtmrk cases, 

RrapoitaltlA Fn, an4 CeaVMimt T^rms 

1 fan.™ HfirF^i] tliciuiirLiidd iif iTivfrinjrn i;i nil pnjtfl <iF tfac DnitKl 
Staiuflj aoil I niti ^tiLni jEr™ you vefy riij^HidnLliHy aciil vKt«id 
IlIwoJ t<i|-j|i9 iiE payDinji, ^i> i.li^i'i;. waate- valuable tLiui:. 



C«t UlC Facts Today 

at rme^fiir mt' FttriR nOOK, "'Urn*.- tfi [>li.ljiin ii 
Tt yOlL bU Lne Vlit:ll E:lOL|I sbiTUt pHtUntS inii Ainini; fiiji 

Bvrvtcc, tftllH u'li,AI to dij and Lmw Lm -iLn- |t, Xi-. iDvrrLLiw 

EEh-D rnE'eaL-'^xTom^^^ """ 




Hf'ihd Tiifi viiiqr Kr-i'n ni Fihliiin ■ 

Enlrnt,.''’' iiiiill yintr ‘■‘■Kn'iiEiJ inl lNV».nilHkri'’ fii-rni, «.FELi4piit 
31 ii;r ihr iilhl t idi-ii uii ipi y giair £- 



AlfWatUa^DD Lpeatlaa £ 

AIKi™ Ig a vicn- ul my Urirririi I 
aiirtH[»oi:liLoii:1iin4iini'«3.,'irlii:rn± £ 
ltl>|e H|.prt 111 ETjwrU'llCEil ET- j 
Ig In Dll' E'WMca'nt tiiifl-)7. > 
>!y Id 'W'lcihlnfrtiiii nro £ 

EnDv^UlijliE Eji lliH I'niH.jiE IllSrLi ■ 

diiit 1 and mi ui*iI‘ 43 |ii 1 h oon. - 
tliErEtorE. ariDEfir imnnptlF bt- £ 
Fon [lit^ riOInlmfi uinl L^umlDOH. [^, 



NXMK : 

■ 

/^mniKys. .. . . ............... ! 

- ■ 

(liii iiorliiitti ir>Jrf or PrJnF F'luj'iily.) £ 

* I ? 



T['’?if'Ji ■M.'rltf'ttif fi> fl«f tci’Fi-'EE’F'.S' piJ'4'(l.7f iiiiiiLiriiiF i’o/iir.'qr .Ucpftrrn 1(7.1 
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POPULAR HECHAmCS AUVESTISIHG SECTIOr^ 



PATENTS 

PROTECT YOUR IDEAS 

Write todtir f err FREE BOOKLET, HOW TO 
OETAIIS ^ PAi BNTantI REOOAd OP IN- 
i'ENTION — cjf lend Ihawlnfi «r 31i>Jel of 
joitr tor EEBmEn«it> 9 fi. 

Prompttte^s Assured with Ee^ Results 

MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 

Parmir M«nbitr Eianlnlno C*n|M Ui.SLPatiB'tDnEi 

OetA. A-IOOS Wiwlwvrth DidE. New Vvrk 
BOO EbHb BulldlwE W»li|Pcto«t D, Gr 



PATENTS— TRADE-MARKS 

Terms reasonable. Personal attention. 

-modeL ar drdirinB. for FRE£ adnee, 
awi"ttOW rOGET YOUR PATENT " Mill OD.tequ«L 

L.F. RANDOLPHTfpnnirly RANDOLPH & CO. 

PdtMif Lawyer 

W vieter BulIdJne haAhiHoTOH, P. C. 



PATENT^-TRADE MARKS 

All cases ^Lunitted ^ven personal 
uttentiun by meinbera of tbe Gmu 

In/tfrmatmn amf Free 

LAN CASTER, ALL W I N E & HO M MEL 

Prt»fl| UN DlfitH 

ns-isth St, M, w. Suit* U 2 WaihInitoFS O. c. 





TO THE MAN WtTN AN IDEA 

Mat Pfdrtn cMdtr fm-D^act arimHot 
■ H»uJ darn rBfl-rftJArlftBtnE ldMfr«# OwraqxmL 

mvjNei. N«cA.'mAir,P«iv»t 

riipii . I r. ■■■Eta B. Bi mmini ■, 

TBO HN|^ WKhln[fiiiv O. C. 

41 -> N» Virh Cdr 



.TRAOE -MARKS. 



Trade-Marts— Copyrights 



Re<fiHr*tk« pKitrtle miiEiy v(u-ji?d Bahjccu. lDTc*tiM|ri! tjifrjr- 
rui ta lon J I'ali fILEE. Filed low frimii rJecue ocDd deacrrptLfiEL 

dHter^fVi ir».‘' i>, JIlJ Cr-Ji^nda 

W*PE tWVICI d0„ ifteMlftli CLnOJItlD^ OHIO 

d^Te laj|SB.t pr^iGtt 
]tuow iiDrl tertian 

tunplv but rita] JncIb bt- 
/rtrrf Ei^r ihteutB. 

OuF 'bnriiY PnrrFrij-^ivnM in'Vte tlirte Eact4; icat fita- Wri|4 

ucCT e ueit, Est f siwi n. w, p. t Emb. iusl 



INVENTORS 



MOS-T IHVEHTO'ltS FAILt m-t- 

nit 7 Hr I 4 n eniUiteibiir'ArMj msjkEtlJii lAvlte «ii[^ 



ta aTuld ]o«i □□ lm^i 7 tlu[ Hi 

v^nUi'iH t<> Ci'iaiiBwtld K^lmncau, ulrl# ]ta bwlJiig' 

minntv moDt [iiruniabtai bkki clXoi wlthsiit mtmt. Hilii 

HTTite but dupbnitcd dmliETa. fJ.frwikll, f — 1 . 4 . CpkrApt 
Wfitt- tar Fite jja^iiTjTObr-Hifcjtf. lin, i[,rt F-.tm»*w.aiN 



I 



No Joke to Be Deaf 

— EVERY DEAF PERSaR KNOWS tW 4 t 

nconxE P, 1?nr iD«dE hlmurir JieVl biter bfllni deif far 
fb y#HL, «ttl] AeOIIeImI Eu Dnsi* 

— ^blit^B'rvLiiniiCIrm. llE'^rEtfitii] 
dRTbCK] [dfht. Tiler t>Bbd 

bBd rtiidir.g tens. Th*r bf« 

I arid I At a rx] perltetlr EiHDlWulilt. 

TJa £inE teci IhEiD. Write IDr hb 
iTUetfrrrr. "Frte 1 Gc[ TJ^r^r bud 
Wide M}tel[ J3ter." Al» ta>oi- _ 

^Lan r>E»ni™. AddTt3¥ Ear Dfum 

Bni*. N. ir. 1 , hK- lit ■Iriw»xn N.IHI... [tenU, UlMf.! 




Mwr mine mu lur 



HOMEMADE DIVING HELMET 

tCtiDriikUMl Tronn lajK: 

the gap beuveen tlie collar ami the frame 
shiould bo wrapped with cot (on string 
coated with white lead, A piece al flat 
iron cft]] be bolted to the liclmet at the 
top for laFitcning a life line, wdiich should 
project helo^v the helmet within easy reach 
01 tlie diver. A hole is drilled through the 
lead ring at the base^ to (aho a pipe nip- 
ple, This is fitted wilh an elbow', another 
short nipple and a uniuO, as indicated, for 
altacliment of tbe air hose. Non-hinking 
garden hosic may he UKcd, A J 4 "in, hole 
is drilled on the opposite side, ih rough the 
base of the helmet, to allow the air tq es- 
cape evenly. Both intake and exhaust 
openings ,ire located at (he bottom of the 
device, to assure a supply of air in case of 
hreah.igc of pump or hose. The hose is 
tied to the handle willi the free end of tbe 
life line, to take the strain off the couplings. 
The operating Crew above should con- 
sist of one man to handle line and hose, 
one to pump, and one for rclicT The orig- 
inal helmet, shown in the photo, was used 
in Lake Michigan, at Evanston, 111 ., to 
depths of 30 ft,, hut the novice would do 
well to practici 3 in abool; b ft. of water, 
unit] he is familiar with the special cit- 
cumsCancES of diving, At greater depths, 
breathing becomes more diflicult and the 
water 15 usually colder. The outfit is en- 
tirely t^afe, for, in emergency, the helmet, 
ordinarily held up straight, can he tilted 
over and dropped from the head permit- 
ting the diver to rise to the surface. He 
should always descend and .ascend sloivly^ 
as this puts the least strain on the respi- 
r, It Dry system. .Although the weight above 
water is considerable, this is greatly de- 
creased when the helmet is Submerged. 
The air pressure inside keeps out the wa- 
ter, so no seal is needed at the base. 



Oil Aids in Sanding Varnished Work 

Trouble is often esperienced in remov- 
ing old varnish with a disk sandet, by hav- 
ing the heat gcnerafetl between the disk 
anil the work ,soiten the varnish, so that 
it gums up the sanding belt. It can be 
overcome by brushing the work with com- 
mon machine oil. The oil will not pene- 
trate into the wood, aa It is removed al- 
most instantly hy the sander and combines 
with the removed varnfsb. 
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I^elays Ma y Be ^o ^ly 

PATEiyT 

'Ybiijr Idefl- Mow 



Littl€ Ideas May Have Big Commercial Possibilities 



3TqJI tilt conri'X] tintij, aiid. dc 
tOMI til |li^ Frn Ihh.iN, hcImI yuld 

V-iLliwnt dmmr i UkuitI oJ Iiiti:m;:liq. 
EIdcJc. TIdi. Ci'iru, ttImii]. |i[nficr]y iHlnL 
Ciut uuit 1jt uf I'l'ilut' in T'ju ilEi -rriOuiiii'a 
alHiiJd octaalnit [Cfiuln- It. 'TJitTf li 
no oltnia? ^it I'lliliRAtbc'in r-’ir UiU a«tL^, 
Ltic nouron MOtV, 



D«n't Tiiw--S«iid for Big: FnC Boak 

ACT AT UMCE — nnd pnitcet roar ide*. Rtm ember, to fl^t tlm berdltH of 
TQur tawiHLinii, yi.ni ]iot onljf h-iivc- lo ■n'ci:rt it — ifoii have- to PATENT it. 
Moti^ mon ijieii'il yenrii p^rfocciii}’ an tnviuui.lun, (ijiib' ti> FIikI Ai>mi^ii/H 

I'l^c Lliirkdnsr iiJoiti; ttui Eamo Lin« hu aLri^ndy n. it^tt^nt tlwi 

idea. WJtitii tbinh of att ujrb t'-iuitii tbnt have come nndtr Pur Di'TTWiTinJ 
objtm-iitiaTi, w<. eiriLof iii^to mimiiKly Ihut Wfct nt<r‘ protect 

$ifeH IMMEUIATELY. [>elaFf only a fen' dain mny I>h vllnlly Im-- 
portaiTt cp yi'iu, lip npt Awp Ail tbe benufiLs oJ your bard, work in plaa' 
niiitf unil pLTfocLins' yoUF 

Mail the Caac«ii for FREE Bo*k TadAy 

rr Ib ot Merrirnil^aii Impo'itDceii ihat. ]{in tllii }oiir aciiiljeoicS^iii f.ira |.iii 4 eiit at otik-. Out 

free trtiyh trilik jitii Imur |o ptHii-ei.ii, wiipi j-iiij iiKH.-i| in kiiijii' iihkiiit patcfite JiLiFFUeral aint 

Elx'f* j ■ '\i liii i':‘[lai*te lit iTjr iTOiii:'nnbir rewi. '' c ali>) dt'inl >ou a ■ 'tbeiihl ifJ iDViiiict jn" 
bliiiil. Cn.T, 'I'aJtr the Hr;t ci ih tnn^iril jit-ii liii,'' y-xup uiici'iit h>'nr .trnll tlw cmKii oiC 
"t^F jr yiiu dwiil iliiiifr i htMirb iitnl rltiSirri|i(liiii nf yimr liiventlun. wn u'JIE inhiaiiEicly 
■ante yiiUi Wiiiet, Iil ehr I'piiiiini. oiiElHt tp Ih; liciojc la urUertu [irntL-ee. It, xint hir wln^b 
KrtJee tlii'm Ttll (m no ct,*rEE. 

High«kt Referencev— Striotcit: Secrecy 
Year* of Proren Service 

Tlic niPfr-lK-W i>f (be JlriD er J. Uvaoi Cci. *hi hrnt-ri,'rrtl .JitturTim. 

CiiJjVknl pnd tKhnkALfrins^JnclikliilBWi'Ttii.^ iwebeirf pibwit B«t«,iriipyiL ilJiftw- 

ini?ii ned K4r€bcnL uwv I'j^pkhc 4>niiwu.iiiL Ciuirc jiUi^Uu Ih ■bOTiilin-d Eik 

anil [ruk'Fr.j.rki- I. 1 1 * !-|i4KlELrifc Ui Uii'-Sd- [Wii Elk iFii:! 4 ^^clLMliin 4it All cTtlirra. Mm 

i.iir a:i ].t^in^?.sr iwecm^ nroiiEliii^, wti Iihto niwaurulby rerreft thoiuoMp- of Lmt«*ciii to 
■"r^'tii ■u.’fl c*n ndc-T. Je Lha iliHtiiirfiWlvBrvTU-r tn ari Ieivciii':'! tii L-iiinl'>>‘ on jeeiieb^j . 
LCCDEEHJ m liV Ei£Llti|[T4.i|i OA- Lll>: U. d. E'AEi>LL1 C.IEV|i:4 1i!U> |u^ bA.lii:ln«, 



Hereof Hftw W* 

Stt pocoi Id the f li-Hrtlrti^iii " I yrvur InvenU-i'ii onracfi Jnc'> our omoc 
It IP- LuiDii-dlLi^Mlr IIIJ4. in E'hiini’o eC qti sitiicrri^, y-Lii bi turiJru- 
Jbrly rii£iilr^r u-'lth. tim kliiil 4it liLVi-iirli^n ^^iii fcdbvis tFrr-Jr<fc^li 
\iiiilHr KH rkd« |K-rHiinai HlLiHvylHhm, p<iEcn>l .;J:^rr1ii.'ni SiilU 

tXllloU dufMiivrb irrfl-H. ]|H iK'num llv t«-w yuifr eDM tliFiiiif h 
10 ia i'iiiii:liiKhi|i. Yiw have the advaiiEEiqa nl hlebly flUdlhril 
liEi^ e^p^rlenc«<3 Kn^ k-e. i h*i>cbei| 



Utre^a Wlist the C'Papen Brfpiga 
Halt it New 

'MfiSI iJii' aiupen ^xtBy' sni[ likn eIlc finiE jj^ifi iAioord rtm* 
trcEWiK V. ur Ilh^. ^■|ll| ttUi n-n-iT^ (Iw rUkJS PHHib. a 
tliET. T4rHa:^r| i>r jjir«Qtliiri RliiilL kn>1 Irirojiiiatlua Oil uiir 
iVi>i \rm {TCD^o ui iiiblbAscliai ty iiijlIIIe:^ ilib fnbiHio. 
•L ur JPPi l«h LvIiilih'H'^Eiilf lute tTiu^HiHl?1P.?.l|iJ i‘iir PuhraJ 
c« JiVfiilk-iii, li^iiii'i. whdtc prlE^kv^ llrw; niuU Llio 
04iii^H:iii ]syvv* 



VICTOR J. EVANS &• CO. 

Est€thUshafl XdSa 

REGISTERED PATENT ATTORNEYS 



MAIN OFFICEt AOOJ Vicfo-r Build J b{;, WaBhingroR] Du Ci 

HR \Kf HI OFFICES; lIMi; J CfaiiiiiiJ' liaiWiiiB, CblCAftflt :i33 J 
BjCHulu'iiy. Ne'-’v York; SilltJ Piddiity PJiLluiielnbi;! DijIIiJIii-^, 

I'tillaitL-liFh-lP; FiL4 i Frii|>inT .if jiMiqiiCi PiM»l’i'FB.Iii 10 LO JT ilobojt 
JSuilitiriR, Sun Fr,iincixi;a. 

riciue Rcciij mn yiiipr frnn bpolc, ''noir to DlbLain a Patent,'*' and yotir 
"Rororti of iiivunlEon Blurjl;,"^ 

NnEflO -- ,;,-.r.',,n, 



£tFeL‘ii aiLii No. 



State . 



4 



irJjriE ai-rrdfrz.ir lO Jiir'airFaii Pi?’iil?i3l* 



1 



< 
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POPULAR MECEABICS ADTEHTISIMG SECTIOH 



’200 first Week 

in OWN Business! i% 

T M 17 /. IQ $300 fail, firal Harry 

Jut JhhmS nrlthi U-l-l- Etuir-WaHli^r. iiJ 'c. 

' i] . I. lULfy av-cm^nh anr/iit |;{n u , |L f \ 

i^TiiM " 9^9 V ETTSini-A nin nl-u'iiTT UiVI V 



L. A. Kdj;]m Irinlt. 

HiJ sayo: 

En.mi>d 'Ath( [lay. 
day. C. 1^. BtCBieth " M y prcDta run otHiui I44HJ 

<iv«ry iinantfa."' IVluiy ijcben makn I.t3A (rj liaf 
wwli. C. J. WHitlfl tHy»: ’ l^lDku. jn c anm — 

«n.iCT a coinplaLiit.'' TbvrauuidH v^iibiEl a'uLck. 
ciiy cmdu. <3 iih Uie ^ort. fdn- 

IhIi^ FiiDi. like iity, ivn «unniiici^ 

BuDf. '<A'rti« tuilty tat btHj'k.lifi, 

EASY TERMS 

iiwiil. Mill ^nci ii(n»ujiry, HiMn1rt»« 
ekT rmnoniEfu In raiir vkl^ltr apd bi 
EMThruu-nn. EUcitM by IliH.rHMLOOa 
CkinipMiy, UHfrI fay liis rrui«[l RiayiA 
OoivtrniiiEnl. iiikI feUMWer jTutEl r'l'iibErik. 

EIveit oiaebliu: EVUTuiytHJ. 




FREE Book 



Pfllnl (qilny rtliliicMliiyik Jut 
IwbklEt llhu<[Bl Ins Riic’-U'asbd' and 
(ellliie briw yiEiiL can nsm lucn 
ttmiflu ai nrliMi" Iwihriw iiOsif? riiiiichH.iibji hiiw y^ii cah. Iiiulil a yi«f- 
nia.iiH>4 h^iuimJ Ijwlnem: h.ih 1 twj*.' yira ton par on amr (arm!. 
Ebijtir a iiTEtJ JncuiiiE. MaU a podEEUtl or kaw lodaj' — .VOW. 



n*n CO-1 



■■ Wls. 




JJU .VEIT CrujJ^ FUf^ 

■\,rOU hj-ptfaiFii y>qlll=i< frtf |fal^ 
1 ptuL ptrrormlnE' ki Tor 
otorh fimllJ Hr m * iirniiil ar 
rhiHl. eeL — 1 paninil i:ke 1 >*i 
Ivr lidLiMutl tu IfaiC. 

ua tb DltTfil Imm mun dv 
btiM— aE iifa unlieixd-Df tourrlra. 
FIuei In^o any A. C. 
lE^rntriEti Dany EKi'Tti.lviTi, FulL 
dynamlp an^kL^T. Qnlirr i.'rt4jET 
EJdlo ruMliETi an Wh lalik and 

|u1» nihJL'Ik uiEnEd.B, Id and IV lulmi 

— ■lEia iihifa Dud D7nimh amahtn 

. -rjnEt ]n Diir? up !n JL14.&*. All 
prlrai [tttaipttEb qlilb tuhri. lax pklil. 
Ii«a3 Tor UiyltlTl tt *io imi Dur- 
^aiL CmiltJ dEdloT- 

‘WeiIetb prl» illphtly lillkaf. 
TEIE OIOSIFT RADIO FJORIflll.VTKJTH 
R 1^ -Cxaclninillp Ofatb 




cmril 

ibcncnmi 



5 ECRET SEfiVICE BOOH 



j;e^ li'H H I l i bih 3 t ra LiiJ ■ i U 1 1 lu| 

nk. Bn9rrl 3f r*LOfl n^Jd*^ 

lidlJni W'^ll ^■•r <Mi rrwv nHlxiE. c» 

P'wii 1 / iIfiMsIa |ji ll.Um p^rg #nlr 

BL.UU. [r IM. h-CuMjl. 9lUT£ lUOATa HH 
MnCUH»lMBS«rlT9r4*r*aiB|B. 

T.C.CwU.BMHltH; IBM ^inU>E.t. Cthiw 





DEAFNESS IB MISERT 

'vkli defKEiTt beaejsft 
P^nd ll<4d NdLiM CRju;^ 6iXDT^33B[ig-ah 
CD TIiMCr^BD-d church bccaujic C&ET 
[Kjc Li6«auHl J nVuiblx Fxj Drnmi vijjui] 
nziniihlc Tiny Mtnphonki fii ria.p 
in rhi lar bhElrtlir put td jIkM. 

Nn wires.. bsi Hrkt ue LexA plExr. 

Titty xrc iKxptadyEL Ttiec ftq- 
bwhiltt anj t*ocb vToEiBut nirjuvf^ 
t hu I iLVEIilur, faidiiEll duul . 

M-.ty. LEU WJUID, lBE.t Sdlh BS, » Slti iipw _ 

Beautify Your Garden 

SilU iitiiUuJiT dfiUi/? nirrcir ti »rni^iTi.TA.i_ rMirpu. 

dm. EkBV 4* •ninrHL rrvi OLT tUMIH'Ihls Pf^nMa drU.ik SfilUh 
diiillA*lru-^ku. Mrsliil S:>3-|^IJ|1I. MivM hpk— T4; Psich Ikuis 
null Km Eb.. d izi Ubii AbIMIp ^ i \wt tZ.2ki 

cdlAfT*tsA4‘S H&pn. ca.. Mumr. as ™'- 

PfH-ma ^aar rndiunEtTnlp' 

pfTS. Hun [(ft:, Wil'd and Farm .Animala. 

23^ T-iTfm.1 t» itlecr froEU.. ETtry 

Furxn Auasrancecd tn cbjiit pin~fiitT 
Soad ^ itamp far lllu^irsi^d 

HEMHF C. SCHIERCKE Sptnetr Bd.CJ-l:EhlL M./. 





COLONIAL MANTEL CLOCIC 

iConciiLitnl fri.i[7i n;iBE 5ID3 

to sttftlcient depth to house these pieces. 
BrcfiDse of its Slenderncsa, each finis! 
should he tUTUed separately. Diiriensiions 
arc given in Fijr, 4, Many of the old 
■clocks hsd brass finiali on then], Tlicso 
can be purch.Tsc(l if you wt&h to use them 
Or arc not equipped to turn them out of 
wood. Button feet are used on the hnt- 
toni of the case to elevate It from the shelf. 
These rnay be litTued up as shown in Fig. 

Sawed apart and tacked and glued into 
place^ Or they may bc omitted, fwu f6-tn. 
hinges and a ^-in. knob of brass arc re- 
quired for the door. 

-'\frer the case ha.ii been fil1ed.|, stained 
and va^nishcd^ you are ready to inst.all 
tlie glassi dial and movement, Tlie face 
may he made of briatol hoard securely 
glued IG a thin hoard or piece of zinc. 
The numerals and graduations oi the dial 
should he made with black drawing ink. 
Strips are glueti To the sides OIL tlie case to 
hokl the face in position. The lower glass 
in the door of the original hab a conven- 
tional WTeath in gold painted on the in- 
side. The whole inner surface of this g1.asa 
w,as then painted black. If prefcrrcdi a 
deCiilcomania transfer of flowers or a 
colonial scene may Ese suhstifuted. In tills 
case, the transfer ts put onto a piece of 
black papecj which in tiini is securely 
p.tsted to the glass with transparent var- 
tlish. The finished clock is shown ill Fig. 3. 



Eittensioft on Auto Jack Increases 
Its Utility 



When using 
ail aueo jack 
to exert pres- 
sure in tsvo di- 
rections, to 
straighten au- 
jo fenders. 
Etc., a socket 
welded to the 
bottom of the 
Jack to take a 
length ■of 2 by 
^'in. stock will 
be of consid- 




erable utility. The socket can be made 
from xwn pieces of ariEl« iron. To atlapt 
the. jack to various conditions^ extensions 
of sLiiiahle Icngilis are used. 



1 
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Jft |L I Booklet Free Highest References 

£a I IV I Premptness Assured Best Results 

* • * * ^ Send drawLnE or modd. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

•Listed Patent Lii^^r Sn th^ lat^JtcdstiMs^jfth^ Rprtd-McH<»Uy Dj^^ctotryofBHnlicrsHnd 
Bank-EecomTnendpd Atttjmej;?, puhljshed by Kand-McWpIly Co-. CtikaEO, 111 .^ The 
£a«E>3tt ^ J^yalL cF tl iinrnni'?pd An^p^^, pt^blii^icd b/ Le^l DiiKton' Caepwatim , 

BodCi.'Kn., Moil; FluaeL'i Law List, publiihed by Lcjcot DLrect'iH'v PublL-uuDg Co., St. Lia-iut, hla.;. Anntr- 
acan La^’yeH Annmpl. piLbliehEd iii. CIe'v«l’'<i^d. D'liia: F3n n-lt^ra Service Lee^I DiTecteryK pubJiuied by 
BpiLyctH Ca.. Boiteoi. \1 dil; E.^'r£'j Law Lilt. Q Pafli PUee. ftew V-ark City^ Lc^pI 

Dlf£],:tary, Ocnnhai. Nebraila. and the N-ataDnol Dircct'Otry oF AtwriuyB, BnltaiDCiiie, MiLr>'laiid, 

WATSON E. COLEMAN, 

H^eiSrEKED PAT£MT tJiWYen WAdfliriVI I tJPIf 



“At 61 ’ ’ 

"I LhouglsL 1 WD.P 

I: K r Ej -u.|f h . i -wAl 

1n.B!f-1ivinE ' llEtlitl^ 
yip M I g I, L 9 ~ 
ftentLy tornimtad 
with nchev •■nd 
'P-alni. At C± ifi.y 
condition became 
almait inLoleFuble. 
Tlaen. at It), I ibock 
carr SD yeari aLnwit 
cvt'j'niiht." 
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“How 1 Licked 
Wretched Old 
Age at 63” 



I 



N -Sfl^ -raf flil leien, t'hfl Tit^pl prnBBjil;^ ilnnfj 
jil^Vhvd. Up ibon Mftev 441. Pbln mty niDi &[>" 
pcflrlinit^ntl Vp Pul A^yrn-p^arn^-niimn 

cLdVcIi;?^ ihaL Irdtl La ■Ciali^ap backAcIlk^r blftj-" 
dvr wv^kn^HPp -cfinvtipd feitfin, mE-c. BuE n-rvw ■ 

nBW^ iAfc ‘w*y hbi ^±fi -dli«w««d by « iLmpEd 

Hnfnv EfV^E ta rvRt-uno the pmalaEo Id 

n<^i‘m*k hE-b1l3b4 Th.^ MiportLon manjr c-ih-i are 
Vim^KiTiC- M^nriy ph^rnici^niL uh arid rcBunt- 
nbnbJ iL. No dru^'k. needLcIne-p LLkfc‘if«ri', ov 
eL«iitHc rayii 

le-paia ISluiEraEvd 'wol FulE^ do- 
EC' Y^u- adltl^ui U bmlbad. ^i-nd 
io^ m Jm- «pr> E-pcir? Ki«ri- li^rtr ibi>uhrf 

Liu jnianinr ai thiPM EMah FicCNi wiTlEa 

El-KlT<n Co., tk&7 Mcrria An., ^^vuIwtv- 

¥Ulf> Ohlwi WrttTrh Bapt. Sk-L, ?Cl* V|i,r| 

MujaBldH-p Lh Anialaat ’Cal. 



FREEli, 




STOP TOBACCO? 



Bitiba [lui .inylni Car iii'liDi'hi^ ^ 
thl^iili^mUllvavp. M.x.kH^ni|p«|FrT« 
andbBiMiy uJUi Tiibui^HodnEricr. 
(Tint [iriulMik'iicE, nii[. hiibltf^iFKilcM, 
b>r h*^ ^Hiiilh.li;ii Li;i1linH n-rin. 
Jurto^ceErli ihl ti-'ilin-ToaDd i3ejicriU. 
alile. cuy n'liy [oitilcvDcbt 
Ih^liy iliffiSl flu.'Fh 

HmarJ: PAarniaeil Cb. 



DbpL SH St.LDul^i Moi It 



FREE 

BOOK 




with 'A hrP- 
lUeter 

jia.sa' 



CRESCENT r BEHCH JOINTER 

A hJi 4 .li uabri»-rtrr mnetilF^e. nno-rdlB-fi ti- 
ETiurdlna F>' vii]uc. ActuFiiCfEy InUlt r<nr FPiitihif 
IpT'WUblllh aVriK. r-:r b-Ljail At^al AiadbaP 

J^TrUbh ULM p'lht-r Iroh E.-hL<BrW4. 'J BiBLn^ bibibuJ 

uriLj bf.ad nnuiiHj \m hall hMFa 
lAM* AmiifuiiilH |iuM. Tihl-a ni ' ~ 
pWdrL dD^ribviC AF* iul- 
Tii£>_| IratyilB-ir^dMlJy. Rbl- 

IVa*'kjr> y blF ■ n I >^ 4^ oF 

!.ao^> iBiirf 

THV CHEKEHT |Uie«u|E«]. 

LXEYMI 







^LFliEEf 





LCW PRICES 

oN good/vear 

OOOURICH-U.S.'FI^£5TONE 

Ftsi^ AND OTHEA tl FtES 



LOWEST PzlacB aaEartht 

sssuL'KKSiaM 

■- n 



E l laar ■CHl'nlai ft lin 

- ^Itii'H.lUilNM. 

UbiiB.Tuii-iIrTduAi 

Lira a an HI wllfa, 

tib* miiun ELTvC^ b 

y lllj" rm f iriy— wi *at. 

►iTjHisfKdfl a-.b-t.H, 
L?;nal ViYVt'Ui^ kN i k 



■ lin Pi. 



I angianR 

L 

fai ■» 

‘Kirithlil'rfT. 

(iJiranEE^Ad bn pvall ■ibrEhL'PNi'Vecit 

Drills ■— Order 

C1HIE Tlr« R:AL4.afIN Tlr£1 
~ ~ ~ A^a lAaTubaa 

12.iii «:|7.[»aiU.Wi 

OMMtt^ 2. JO 

2.hll U.E^ 
2a,4.-,VH 7.» 1.^ 

aia+.7i'. 3-.2S l.rti 
Q.er^ IOa-L.IX> 

'.IL fysE.ii'.i 
“ lAMb.WJ 
ItaKC 
:.5i 

a.39- 

3.3B- 
3.99 

JIfOtfiFr KIi^pt 

BnET¥»5 

WA14 TED 

S*nd Owlrfl.D<]dapbiA ^1 
QTilEIr^ Wp llllp trial*'" , 

ri[iPrri<iE IE jAh IdJuII alt»ii'v^^l'^“''i*T. 
TinU DRPNi;i NEV« - aL'ARhNTECD 
I iFridltai' •cr-'r**' itiiImt-l u LmiI pFkv. 

YORK TIRE A PUEBEB CO.. D*pt. IS«^ 

Cn-Hiav Crmi, Ai«. ipilcapn. IIL 





Catch FishI 

|i>|n, X^ln^, \IiuiI 4 F:lI^ ffiCll 

fllir RE-T llllflln^ UI|ll.'HQl^l .in 

STEEL WhRE TRAP . ivdte Inr i^r FREE TRAP OFFER bfhI ElsfOto 
tain Hi ifir ramniiB l■■|‘U ilxIi NEE t.o inirml iirr mir rnpr. 
l^ALTOh IVPPLT Co., aabl- JURIATA AVki. ST.a.OU>S. MO. 




ward Gas 

SUPERCHARGER 



Gives Promiuni Fuel Performance 
with IjOW Priced Gasoline 



IVfll(.|ysLy «{JlI 1 II 1 Flt^ FniJt'-ir kiHii fc. 
RntlrcLy aiititmatle Ja opemttcin. 
flnilHlth, vi^VBFy CH.FriRllLirK-C at 0.11 

Hpniri^ and i iii.’.riii pin-ff-Jirl nintrir. 
l-jdlly liHCiillcd jrea few Dilim1«^ 1lniu 
•I'lliniiy 1-H.f, $|1.I'1C| i-Omrill^tE, [KdtilliLL 



bjnruT bo£t kh^iTi'iim. 
ril'Fl[lLrvC ClmilDC. 



fleoe ItFr •iIe" 



AGENTS 



raluBldU e« miner 

u|ica. yiTliij Sir 
iiur altra^tLvu Dinato-cnBlLlav ptr^p- 
Wlthiil. 



Ward SpMialtv Co,, Station C, Dop^ti 3 y eiiHalo, N. V. 
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Balld it 

Yourself 

nnF ud n-w linlEk 
DiLttt ilChU*. VGJi €in wto fcilvhfiLMT' -nr jrA'ar 
]b 4 ^H- Mn|i^ 14 h^juld iMvnr itvii 
li^ih parifl ]prHiT JmniF upwoii^rd r^Miiii 
. 1 pllL fLvJtJr Inr k IJt|mn:iuiiiit 

% ^hniMPrm Lwowl Tvcaif-llirm 

^ ^'wri i^n^'T^rirn la bMoldinc lii^h | 




bIM'H fful in irosikam a-.-ib 
4bot<' ttihn li^H In- brmld cJirip 
Ahl[>«, laa i 74 R^A-d 
qh^ pi«H ■f^l'rru'rfl ntfrJpL 
Jl.^ EtnaLl .1 nnil iJhF 
■ S f w Aw-mtir 



Vtu* pAn Ld iti< 

lArL^' Ti^LAAI, IhJ 
HlfaDlK^h •■rhM. JLII I 
liaiM I 



SOOnr READl' TO FIdY 

■Bill am ^ B ■! UCM ai ih« 

■ i< l ■ HH Hb^llurr rcavi 

■ lusp-l^i d-3- I# ■Mcn^4H Ehf 
I t*ru, hjhrrAul ihf^i p/ir Niiw. CIrdlurjr 

UUi LAniiJ ■i-rha -nik-FllJiBripIlil- JHIT lUp . 

l*p wiu '”*ir 7«n liKv t'>i - u biiWi a. irM.ili Tr^ iviij 
lAI Ti>-r| PliWirrM r-in-H Tf-f •H'JIj lll^ III [Uipn.i- 
n^r hr -T^rirTxi. ■■ dcprrti Urd ra_iJ Ti# Bv>rf|i|4i-i1 M'O'I 
L.N BMT bt iMMrf mU'j, llauli p 4 or 

LmUimiU A-ld, J4_yi00- 

ter rtMM rtnjfirrrr. M.J,1 l.,N, 1*-* -m. I 1 J. f^- 

luj ^llkt•. Midtnu. ii j][ 74 .w> ilib Ci 4 .i^ 

l»ldl Aimj. *1 .TM.'HL ttrxa 1. llrlLt. 

D nAijJ t-a ■tuhiuii u4 ■hb-b 

^ihI Jib^Ti^/r iii->-i..t.b 

And iWIpiN ’Flu ^ riA-nkfid fatn^Uy. -vIbI 

pau irr acal lriwct»il Ip, 

HUTH APRCHAFT CDPB>ORATieH 



'is' 






H!4H^ *4lCH. 



'I, 



H EATH 



Al RCRAFT 



DRIVE c*rcLY AT NIGHT 

■-■ -V li*. rj)J iiiJ! - r “ 9 pecdlip;Hb ends alJ ffLire dni^^ y?t 
•irr-v.- ,r’ dim-htht i.i^' ■ - Drive flO jniln atl hour StiJelyS 

'■!■ Miii.fc: uy III" wibll Iti r/.ir ^jrarf ic-ujrt.r(j f/7 

EPEEDLICHT M., BrpL 1 TM IrirrHnl Aie^ Chicign, |A 

J liA nitkih vliHb riluijl<4 bshf-nd. I^bpinlnr Morlaanii-H. 

■Vr *4 'brJ]] adk-lBC you vtint booh! la read ta [v<l>anre in 
yoiii' I rode. iuf> TjAt Onturta Btreel., Clilrn(ti>, iniTciiH 



A PRACTICAL COURSE IN 

MECHANICAL DRAWING 

By WM. F. WIldLARD 
An idrnJ ‘hn^ih f<ir liOEnin ^tijdy, Ba^ 1 ' it 

in lli« mriui (iF Ihe ntudeiil by yrnctical upplicatiDTi to 
every day pr(u.-tHw;. tSf fST' Dnriranp** CTnlh. 

fIJK f^iilpnU. 

POPULAR MECHANICS PRE^S 



3 I»C. OvtHlcet 
CHICAM 



Oh.\Du Skinny/ 



T al T-'nar la<h. f>r flc^ nm] 

rriUMle-. D'MII lie Ua n1 rhliPUk- BfcHjeVfiT 

nii± CKi| ai Ihe djfeMi'iH. Id I hf: hh in^imnp' piH'l ■'■T I h 4 
U-]|I II j ji|iriri^nli:.ii'l. I^T. «iEni Efill JMilt 

jsi^ji 1 . MM^hT llihi liuEnllurLIi^n. Vh*iij -r-..!! [um Irt to 
•HiimtrnUOU llj tliC JlKi|»fcfi Lir:rhi-nl i-t t^||n«; |.|ii-]iv| 
Efa-4jMrrjn, iJio iiNiiblirH i'<in?iiiirt |i*rr*irai \astrMtoi, 
Ifak^ ]|ihHl >IIE TXI^J HFKl iMJflLL you lip EhTlim^i flCPuHi^- 
\OTtKTH. ]iiK< real h#«-biAa — v lr|>it.]Hi 4 y l>> Iv pruiid 
iff. Awuy ¥rtLh i4*p.kE»o*F, i9| lew tiTiic tlun yvu 
IhLnk y*iiu w\^\ p>il >'4iirH-]r ciE ■.'fulllj' riipplrif d^ri- 

jiiesirn iLiiil tK! atJialred aiid Tfit-imiftiiit Jiyf yiAsf quc 

t h.vB 34 |DB Aiid Totiiim. |ifayHli>L| 

'Ciiue i^n — Ik* * wnSy man. Jnprt -arlDri sny 
NIUr^CTiLipil iKKih iflvIriE prlfelnH nbi^iui, Uie 

aiimun body. ^.cea\ Li> wiC-d iw yodl^Et. etc. 

CTRONGFORT INSTITUTE 

LIONPJl. !>-|-HonGFORT> nircctar ^ 
Pm-SICal. AjHir HEALTH SPLClAl.l AT, 
Pvpt. 4-1, LpaduE], S, W. l*. JiNtLAND. 




ELECTROPLATING WITH GOLD 
AND SILVER 

< C'or.rii-rr-l !r-mi lam' : 1 :l 

and tlien goldpliited, Golrl over nicl:ci 
produces a vtry Ijeauliful lij^ht-ydlow col- 
UTr fliAracterisiti-c of fim; ^flld. G old plat - 
in^ Jiiay be done salEsfaflorily at room 
itmperaiurc, hut a greater varieny of toiiei 
and gitades can Li- produced if tbe batli 
lieatcil. This huaUng olionld be done hy 
irnmiersiTljj the vJatmfjtanI: in a bucket of 
waieir kept warm by a burner. The tem- 
perature of the water in tlie biieJje'l ahould 
not be a]] owed to rise beyond 170 ^ F. 
Care must be taken to aimic! the mhala- 
iLon of poiFonoiij liydroeyanic-acid fumes, 
whiell may be hijcratcd whiEe tho solution 
i> bot. Greeil go Id plate is made E>y .lad- 
ing .a small qiianliiy of the siU'erpliltitlg 
?- 0 lution previously descrilied to the gol<l 
bath. To obtain the desired color, add the 
silr'er .sol ut inn tg the gold bath EJt small 
(jn an titles (about ^ m, ,at a time). Red 
gold ig produced by dissolving a small 
i.|iiantity of copper acetate in tbe gold bafli. 
A very small! quantity (a little on the 
point of a knife) is worked into a paste 
with a few drops of the gold solution, and 
is then a (hie ft to the baili by stirring. 

Gold and silverplated work may be pol- 
ished wdtb cloth Eiuffcrg and iewelerg" 
rouge. Wlleil tlie luster has hcen de- 
veloped, The vi'ork may be cleaned with or- 
dinary household amiucmia, after which u 
I.Tst polishing with a dry feh bttlTer will 
produce the Final finish. 



IHPOHTAUT 

In pJaliD|{ wiili fjold and aiJvcr wliEr^ it b. im- 
cs^nvy ijii USE dsadly |i> 0 t 34 >}CiUB CyAmdti. ecfBC 
cautiDE^ tluiuN] ht EttEr<:ijEit u> prevEfft! acedoEnta. 
Hir. d 1 t thE cliEEnicals bo lliat tfiE aoluliiViia. wit] 

not ?paiKr. TTiWe fflii ihc body 

OuDugli EliE tye%, iJE:b atiraiLonii and, pEiliapni 
through IhiE pores of thE shtn. aflrr « piFriod oF 
ii™*-. MtliEji eyi-Hid* -vofnatt with acids, 

dEadly bp-dTocvAMC-Acdd fpiriB arE REncrated. Di» 
thE werk TtriieiTe a dialt will caicy aL 1 fiipitt- (tviJtt 
plaiivig ba.ifi or |s«l (-ypnbd* actuEiana out oE 
doDff. To dispnsE of tbt colutEnnE, pom' thr^ 
'■Fila E sink iptn wtiicb a gunnlity of Ira wilier 
bAu juat pr^uualy bir-Vn jiEibriid. Ihlbu opi Ihic 
sink wiEb copJoih^ qiUiittLiiES oE 'weest. GL'EtteA 
uasd ivhLlE 'pJatinR Emm cyauidE boIuUpab bNauIiI 
be [fUir’rd m the link iip-d thismiiftkl/ rlerud bv 
allowing waECf 70 run evee tbEm. Ts EuakE sura 
Elia.t alL cyapadc bas lieen TEmoved, put. IbE riPMel 
klovta in a pari pE dlluttd -vtilrtar pUt ef -lioEMi. 
TtiLa will dECDinpOiSC any amalf amount of cya- 
'nidE (hat may remai'n. FlalinK (anlca ihiauld 
Ihnrpuglity ribecif 'vliH ttEvccal ebanyei oE ^lean 
'watBf Id rcpciDVE 1 )ie cyanide. As a Snal precau- 
l 3 (jTi ri-nar tlip cltentd teuki vSitEgar, ^rtji oE 

dDQrs, whert ilie wind will blnw any fuirus away 
ham you. 
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HI, JACK! 

[ContbiTifd ljuin viMt 

" 'There's been a a El lit in tlie eoiisE 
Cfip/ ft broftd-s^ifiiil- 

[Eered man in tEic stern, 'We gotta get llic 
toad ihrough early/ 

“His hand was extended sKowang; again,^t 
the paltn half of an aee of li carts. He 
waa per 111 it ted eo naotint the rail ami four 
arnied men were right bcEiind him. Sud- 
denly tlie learler prctcnrlcrl to lose his l>al- 
ftnee. TEie lahe card tokeai lipped irom 
liig fingcis, wag cauglit by a hireeze and 
liutcercd to the tOsiin^; water. With niotk 
concern he yelled to his men in tlie little 
boat to recover tlic- cartl. Two other 
searchlights were turned on. Members ol’ 
the crew ran to tlie si-ide and looked down 
itito tEie blackness trying to spot the lost 
token. Sud<Lc;nEy they hc.aid a savage 
VQ ic c say : 

'Nobody'll he kilEe^l wlio minds. Hands 
up ! Quick t' 

"There were nitie men in tlie crew of 
the rum ship. They were herded into the 
cahiiv botiiid hand and foot^ and gaeged. 
Rut the hij.acker.q had to divide their torce 
then in order to handle the 1 it] nor I hoy 
proposed to steak Consequently, some 
were in their own lioat, some on the deck 
oi Lhe big one and some l^elow deck when 
the holriers of the legitimate token ar- 
rived. The iiien in EEjEs boat W'ere unstis- 
piciOUS of tfie other spec-d boat. They 
came alongKide, clambered up the JacoEj’s 
ladder and itie leader liad his genuine Imlf 
of the ace ot hearts in lliii liand to sur- 
render it, when a shot was fired. Tlien 
there was a real battle, 

“Hijackera and rttnners were Elring re- 
volvers evciwLime a hcarl showed. Men 
look cover behind ivindlasseSf in compan- 
ion ways and on the hritlgc. Three men 
bud E)cen killed in tlie lirsl exchange of 
shots, Two others knifed each other in a 
hand-to-hftiid scrap. The liijackcrH' ho.^t 
had pulled away from the ship^s side at 
the first sounds of trouble — and then a 
new force entered the lighting. One of 
the rumrunners ttlftde his way Into the 
cabiti and freed the captain. In ghort or- 
der, all of tEie crerv were free and came 
rushing on deck carrying rides. Quickly 
they gained the upper hand and made pris- 
oners of all the visitors, rumnimters and 
hijackers alike. Bath speed boats van- 

t0> pktfc IJ-^AI 



Do You Want^ 
Money • 



Cri i /j effes 




fj#l InlA TUIa 
TbrJvJiif! 



f4ir 4|ulek SuewsM 

with CRISPETTES 

Nww bcFurc kBvn prsfMijni eunEcctuiEU IwtTi Hft KHSimJiif. 
[UfthI i¥i'n» Uie- hu^Lrbrdfl isi anriittlii^Ly pr'itpcTCiUB in Kpilf! of 
Umw. liupiUed* ±Ffi bifc □lancy aiiJ Ht;[|iii|; 



CltlS {'ll? Dcifli nal EUlJi^li:i||x- ]lop-D4irD iMI'Ji- 

V4iumi xirii uLil l>iij’ 

uiuin, TJit^'rs- lumj-. tmoptinc, deiiniit' 



EuUy tU-liciauB. nr^nniiuL I'nivnuim. mid y™ tim iJi^i,re ilt div 
IjIe lauaitiy Hirailiaie r?jwTutiH'h. 



Slarl Anywhere , , , 

op or St€tri In Yo u r 



Optfit a 
IMomo 

Whuiuiiil? w Tc<±i] CriHprtc« hjnjv-D tir vUtsm 

Clwii ± fH>Liiiil ur iiiaLx.' Uiem ut hiMuc ami ilix !thi(t 

'u-'lL'.'Ictinlc iKuuiiiL'Sd ti^ ^r-iWiTj^ >lriJCKiHtd, cimfeclJonim, 

iiiirkfi, |'iln^l< 3 , TiSfiilFUtp «liiiid!<, hiflhwion, Eoiiy tu Jaui?. 
nmw □luturiiU pJcDtiEuL adJ frejULv l:dE. 

We Help Yi^u to Start 

Aix>' 4 ]eic enn rollow «mp]c cimy pljitj. a'nkeii but little i:a.pll«|, 
iVh c'liiLjpleie '.'ijui iKuturit — Diaddrit-h, j.i'ifipal;, nnmniil 

turmiLliLi, matr-ruLlA, tell yifiu i*-Liil tu ilu- imd liow to nij It 
(v- t)i»kii LniDiedistij Ihe ciub ptrciliti, 

FREE ^'^Buek ot Facts” 

U>t (.hu ii»kiiiE. Bhimii liow otherd- are lualLiif iii{ TiL<irii:'y 
tn tbia aensattciiiiT buiLrtrsi^-^iaw you r-iiiii aij it, Mio — UMly, 
ijuicikir, 1 '«I]S' h'lir t>> atari. Sli'Uini all cquiporiciit. Gl^n 
all partlcLilarK. EiploiitA niiMt Ribr.MsiJNrii| iiu.'ih^.id und cudv 
1 t'ni». ^[ail cuiiiMin tix.luiy. No obJIxulLun. 

LRIVG-EAKINS 

&2« HIGH STREET 

•d^^V" 5 PHINCFIELJD jizzi—, /V'j 




i.oNti^FAKiNg {:astp.v,N\', 
lltflh .'i't.. 

guftanttcm. o, 

UeiitleTTicnt SeinJ me ^DiimX 
tb& CrOi^ilD El.ii.-ilnciu. 

NaiAIC. ... 

XitiTrf-ia.. 



[ The Universal Mender 

I Is Here At Lastl 

ju^LbcY iiH i£ 1 

.VVIlEINt;! 



A AT'nAN'CrK n 4 -fr linaJrt 
^ rrwUI r*JHh 3 AIETi^lLiC"- 



X IrfnJa uLI ktndd oJ JnuLL-rLilM 
Vl'ii yLsai Lih i$l:A: 4 f — FIENDS 
Eildpr tci iiA' :iai| Hlnaienr tiin^ kIb 



I.HJKtLbn' IIH i£ -KrTlHL'il 

. .. «r tci iiA' :iai| Hlnaienr tiin^ Kli 
EI'IuLJ c<ntni:i «r utden. Vi'dl^ for KK 1 £]^ 



wLtll tlrLuL1Li2'-X uiid iLci^li uC 
irnXKV-MA K I N C; OPPi^HTl TN CT r 
ACJiNTil 



aiiLiiIu uT wurL i9iid 
AKCAJrXR 



LUX-VI$EL,INC. []4 plh swU-KHAHTptND. 
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''' T'Elrl a hlgih'cbia isdin lei^ cee ’ And |'m leUmg yan 1 don't 
J. like [he idcjnf being fnxedwitJi i^cnnd-cate nnlder iFlcr 
Pin damjgjed I J ' m lued to Keiter Aadin Solik? I Thal'i whaE tlie 
builitT iiaednn me, and lie knnwi bii busineia. Whvdnn'tivuget 
[Kxt tn yotunelT, brcithej? Keater vrouJd be a lot fee ynj eo 
UK. With eJl£ tiui iiuode., aJL you have to do ei apply Jk-jE^ and Ie'i 
w nmple that you can get prodeuiotu] cenltitbE vecy ^nt time. 
Kritr-r'i Jl'Ji if a nniuc inducting, niaii'crHTOfi'VE piauic mgdn and n 
the- Lime mtin pore ^drr that doi|^>tiipf,|]''4^p, -1-1^ (helves, 

Jliiya handy can eif KEitm Radio SnUerhar radio and eletitiacal repain. 
Re iuiE and aak tt^r Keiitr. And write fotr ^he Af!C of Soldering', ~ 

Kmu SoJ[fct CofflE*DT, dJfl 1-04 ^rifthfwtMMl A*te., Cfeinn), 111. 
Ptirvt, NewiA, N. J. 

Krtttr i<j]i3erCo[np»niy Caiuiii, Lrf,, BrtOtfwd 

KESTER 

RADIO SOLDER 



e^sy to us? 




iUMjtiCTOfl «h 




Bi^ 3 Telesc 

r:uni-. ^pkIdI Ei'fl 1 " 
i.'tm bo- 090(1 BH a Ktrrrom'n 
81.71. e. fh. n. ]rh-*v[E* i 



in five ElfetbMia. BttB ^tumI 
PnntHum-X iHtniBE*. 
iHihme th« thin, Lncludod FRIiH, 
UiiEunaieed. [He vaLur. Fcriciiidd, 
■— 'dLdnini^riVrl-ti Tf»ntiwi,H,J. 



EASY 

YodII odTDiiee futcT witli 
nn 0110.11 pla^InfT Conn, 
Choi^pf llKTMirld'BErcB't- 

cflt iLTliati, Unny qjccl^dvo] 

fentnm yet tbey coat no 
niQTflp HniiHt t«l 4 k Eau> 
pa ymen In. See 3^ our deaf- 
nrL?m WElt*forfr«lt»0t 
IdentiDit inotnuDCDti 
C-O.COHn.IjJ. 

Conn UldB.. hnihaat, lad. 

omi 

U'wi^i l.iinierl 
yrtanM^<xl^Hl^a^f 

BAND ENSTRUME^^ H 



HI. JACK! 



( Continued, from, pa^e 



EshffE, ihe tkifiper, rBfftnf;^ mad, flumped 
Llie tlcfli! fiV^rKciard and loaded the fiui*- 
vivors of liOith groups into a lirchoat and 
.xct them adrift. Wllh a COuple oi pairs of 
oars they finally mafic shore only to he 
arrtsledL None ivoultl explain what had 
happened To (he injured men, anti after a 
few days, since no charjrcs could be placed 
against ant^ of them, the two groups were 
released.'^ 

For a long time small ^angs oi hijack- 
ers preyed On the imall boats engaged Ju 
running lii]uor ashore. This kimt of fight- 
ing still continues on both coasts, It was 
the hazard of hijackers C|uite as much as 
the menace of coast-guard patrols that 
impelled tlie liquor runners to acquire the 
speediest lioats that money would buy, 

”Wc bad three Liberty motors in our 
/orty-foot boat,’' one of these men con- 
fided lately,. ''She cost Nothing 

could touch us, and SO the hijackers tried 
to put over a fast One. They must have 
stowed away when the boat was in the 
yard to be tuned up before each run. 

''Coming up New York harbor without 
lights, low in the water from the weight 
of our sacks of rye, one of the engines be- 
gan to miss. The skipper went below but 
soon Came on deck. He was a tough egg, 
but he was scared while. He had seen a 
man's foot sticking out of some gear 
Stowed below. Then he went back with a 
gun. When he returned he was b ceding 
three stowaway hijackers. We tied ’em 
wdth wire around their wrists back ro hack. 
Just below Bedloe's island the skipper 
kicked one of tbem o^'crhnard into sij;ty 
feet at Ivlack water. We threwi their gunS 
overboard, too.'' 

Tt was matters like these that finally re- 
sulted in the organizaiiDTi of the hig liquor 
ring that absorbs the cargoes of the rum 
fled that lies oft Long I.sEantl and New 
Jersey now^adays. Eleven gangs merged 
under this arrangement into one gigantic 
syndicate. As a consequence hijacking 
practiCHlUy lo,st its former ternptatLon. For 
one thing, hijackers were hunted down re- 
lentlessly;, nod it bceaiiic next tf> impossi- 
ble to sell liquor stolen from the Syndicate 
without defection. Even the speed boats 
ithal bring the stuiT asltOrfr arouiad 
York, in recent times, have been Immune 
lo htII but L’nclc Sam^s men. 
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NEW BOlCErCRANE MACHINES COMIN 






tltrr- liw "finr, ■. 1n^ true <iK>^MnE Mplniilf KialW. 

«dEn 4 ir ^urVnJ Uf BLniidLL «urh.. CtaL£l*l« varLicmllj H in. 
holBEra &OLUr.p.in. i» ball Ih'AJ«i,p<- l3niKf M ni,t 3 ID- hDd 
1 io_ il ii.ri- 1 . 3 JnV 4 > bV LCi M b-jM- iiJuUir Bliii tub ImLI- 

TILTlPU^ ARBOR SAW 

3 Id- jrnur BEViBv. InvHflihJC* JiduiiiKp fCc., qb b lailidf iJbaii ii bIifb’^'b hTc] Blid 
riCl'ii ATifnr iJib, tuw ud ifiBi-ri. I4 IDp bv L7M 4T UIJ la. b-r 

±7 M 3U. Brubh Cl t4lJ bcAllUi 

SEND FOR CJ^TJ^LOC 

Jvi J Ti j^rrpH ■:■ niB ■■jilr nmilliif I'ui'* ler SS-ibm dkiikf. Hkvn 

Mu cijymur nuj usa. pMmns. ialutfi, Ulub u^auubai 

''JCp' €BI 1 W HI ibcudb DBudai PU.I| JrW. 



w. &j* boice^£!:Jh 



TOLEDO, OHIO 



rauuba^. Jr jn Lin 



AERO SHORT WAVE RECEIVEK.... J t, 4 i 

AERU AUTO RAlilOj Oomflttc 

AEHO short WAvri OOmVt.RTER 12 5 * 

^nef fiiW Carrip^rt-e C-ataiag 

CHA 5 . KOODWLM CO^ l>pt,W -4 Lincgln Ant^ I A 



i'lBRE LIMB 




in 

-Mut, Ucbi. i.Hip 
□■.Tntnu. ilrK^ 
icB* bII •dirinilclii. 
bp nycHtTEm m, 
ar# w-^ . l-i-. 

■ iBHEB ^gq. I i MlW^ . 



. The SCOTT 



WAVE. 



X|-f|* HETU— 

artui I& viiLh^r" bJXm ^ iMJ.wi laMpv iinv T'na NIL T-.fiA* Bid BlirV^. 
M » jAf riBlku ^ nai^ Ja ILfci IkiU. TTrlii rMr 6 sii ^nlnJ^ia. 

TH£ E. H. &COTT nAD4D LA* 0*AT< R4 E». Inc, 

VI o ■>*«■ P-BJ cmc^DQ. M.L. 



NEED A BETTER GRIP 
ON MATHEMATICS? 




S END fvC A “Matlnc- 

malicF fur the Pra<;t leal Mtm 
only S 1 . 5 U. By currinv^n sen!^ 

ntrchrAi Ii TrmovM-s t]iE iriyatriy ur^l 
diiflculLtn DJ (.liaC »lici'b?4j iil^d <-Vi'n 
c^kiiMiA nrr 

j^i-umiiiE y^uj kru;<«lrdci: inlihifii'il 
to jiti 4 linijti.lc yt»u qulftL/ and nukly 
jiridn a p-^rkLni IcuciwIiidpK' <f 
Grri|)i'>i.'(tV. TrlflftcwvnuAry ^nd C^lcuLii^ 
^mply pay poArTiaTi price ri£ Ixh^Ii pint 
Llie wbriiD he JiB.ci(Lf ypu the 

pMkaEP- 

Populir nflechonics PrEsi 

RiHini P9 

300 E. Ontdri4 ChicBEQ 




BOW LiEfiS^ 

TH 1 | r-A.nriR I 

Mali til TtPustTi I3anE SlTaiEliE 
II Leex Beir^ In or Out 
Free flo,.iktH — Plain Sealed tTnelnpt 
The. T. Barter Co.. Orpe. e 

SouTl'i BduU Irid, 



FREE %'■«“ ROPTURE 

A rpniEdisl fRefctr in syBtem — StuflTl'R Tla^ao-Pada 
, — tliat kaji proven atnaziiiEty eiIwtiv(L Fatenta- 
bly ijifferent Erwni No su-Ap?^ Ijinskls w 

^rifigs attached. Easy to apply — inenj^osive. 
Flapio Co.* (M> Stuurt Buil^a^ St, Louiii., Mo., 
b sending FB£E Plutpao to nil wbo write now. 




BWILD- VOud. Own pOrtaSie - S ave half 



iT:iir.TireE. up yiiur I'lwn Eimpar w Eci.cn. 
pine I- ' ill Id J J »b?.rt. Ueli Drive Wi.hlar, 
( 'Mti liut nieUiirii or orilLiuify ir^4i|e 
P.ep±JribHipei,P>eTiNi.<^ niixPAiiKi. 
lire m.ikLiiK Liir.i|r»itH <|.jUui 

proHl iui.^tbl^. 



$30 MONTHLV 



Try he. nnr ilik.- viy l^ir nin i.it 

|.tei|||H. S'lh iieiivkiiiH e:ipentoee 
DcnJEil rrlUi lli'hart Rlmjilli^i] 
Weliliv. Tlim'ii bir; uriin.i lir 
V'.'i.rv V'1r tVrjlii riHLiy Inc fwiQ. 
plLdeiJH:i'U. 



$300 to ^400 Pro£it 
montlily in ARC VfRLDlNG 




IHICRMLOirKCOPE 5 DC 

T^Hi>i At¥- A ElaiiaAlal tmwn (ijr fe 

■III rw I q i _ __ ^ 

fTpraich Pj Im I fc'i BikrvMriL . 

Ir^.^ ■.■■! LIebL I^AijI *:• nanlhr nll^r"l|<ll> i pn| V«j 
Fi«p'TW^"i ■»'! ii^«y t-IApp ni.Tpi|<. IMkro^Pl™ 

>-Z.i 3 If ■: Mmi 



► "wIt •«ui rr«r«w'; 



■ r <F l iW 
.wntw w 



i-jJ b L VMPj>ir<|l Mmir Pi E 

blRaAIH CATALpa 

W«IL^ r * J iy Ti# rAl&k 4 wr ■.nliLi. L-» C^LfW Wl ^*J P .» » A TTi 
lilli^iiklp, lUHTBCMh, TkpFni«ip-4^tp p-pj p. *4 VmH. 

ck"Er p^ ipri-TiJ lkb'«ii-ij piNp-lilt*. ilfiri 4PT m4:iu Iet ^ri 
ibfid m ^^Ir^'lDCi ^ Lb x-tki, itHiAl 

vrlLpHr mkbv i'^^^ j. 

SHOPS IRftPDHTING CO. Kp"el 



NICKEL PLATE YOUR AUTO 

1 FAUCETS. HARDWARE wlUnut iein.^vtriE Ekiru. eiLirriiitnt 
CME^iin^M t/iy yiiLi/ LKilLHO'ir, hb Ujik iH UH’xl. $ 3, 00 |in^id. 
TI'rP» J*ff /rAt iatrtii-li2e.n. 

GUMMETAL CO„ Avt. T,, PCCATIIBp ILL 




dudr EBlklrc ol “ii ■■ b ■!■ 3 » 4 eIi >j 1 
laud, f'AlLf. Mil* rii n , TbI^^d cia-iL.' 



Ekii 

f ITlAf CTlUd;, 

dilnii nixliiiih, 5«r^ IS* Cta ctlri'i yuirup^. 

tlfir LUMDE1I, ai3: IWf.., PwlUMLh,Vlr|lBlB 




Strange Invention SAVES Up to $o% on Gas Bills 

NeWf amfirir^t rir'i^i; fit arrmnd gjia rangn bumere. Give full hejitinp power m abxint tiJf the 

time Kcc[ki utciuUa iJckin. Th.tiiud.ivilf. Hi .win iiM- j<jkid Mvihf; tiiOtktiy Co viditiOii^t. 

AGENTS • ' 200 % PROFIT 

Efcry tome buyB. Nn euaijKdLtLim. Savet Ltn ccdt nn £jht mciBtki'di. ^ju hilL .i.ireniii 

]W4^e>i n-t Cinr^t^ E^dutlve terriLiery'. bp Iv (2* A ithy Hhiewduc pt> pie iiciv t'> 

U.VC mnney 1^ eutLioft tlknir gnA bltlA tiis iu nO'^, Wills lit piri^ [PT rn.igii,pr«(4 ithtidli^. ply.' 
eJlduBive tecritory prrijKjaLthiE] Aod free aempiutrutar oflisr. 

ECONOMY APPLIANCES 



IJIT VAN BUREN STREET 
Dipi.ya9, CHtCAOD. ILLIMOIS 




U'^acirl. Ir^Ti^eAp lo advtrtiictra pitas-c rjirnriciii Paj>BiPcir Aft'nJl rj icmB 
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agents 



Tilfn and T\‘iii«^ 
iriiLt.n uii- Kand 
In 1ii?Tir, CuH 
ncBinwl.l>™’i S'Ur, 
ir« rthwLllE c-'Di' 
iiilwiliifd. un evci}' 
lulw. Kji-fnmLvn 
Temrtjrlw. N«ci4l 
HiUli'llTlirM 1 >KEaK 
T 13 - J- OFFtH. 



New Kind Of 

can 

Opener 



Works Like Ma^ic! 

lull Ad ■.uL- 6 <nBllEp didtiIb IImId cbH 
DiBflliB^ Jrtr AIh I'hinnviH 

laiiwirv In'fniiKg \m on\r * r>‘«' 4hr>ri 
d«lLLu bfl bBiiii-lHiJ dU CBfcL orvurn THM 
rwnr UCJXO kibrbau Akd u vnndar! 
ImWnn bn Xhml 

bcUi \hm cb£i biilL vU.1b imb tha Liju Irirvirif 
oui rim ilickr nuKilJ] BiutfLnu. JimUjani 
■i cnnb^i chM'i 4il. AHir-OVfd: "bv nrwwl 
fliMBakmpiiK IQbL , FruciLkk. pIdi 

Wribfl I^Llj hjhedbI aaixadhidiKT bJvpt- 
^VT- CMifcr^ 34dbBp Mn. Cd., 
M7T-M. 4SQn Mnry A<P4h. l^i.aV 




PUr YOURSELF 



OVER 



,Bta 



NOW Jff ihff Time 

In idle houn^ FiEBm to pIbi^ a 
If anE}ier. Bo rankly, it .t xHitH/A-j, 
[!«/ jnlh. Biicocul Lin 
bn the cream ctfii/t. 

Ymi -cno maitfi' an? BhomImif, 
ipiickljf. eoMiii/. Nn ta^ot re--' 
qutrod. Tiny p^olor tanUv/^Bf 
-ubfAl Msnp ]oiii 4 Luic 4 bondi in 
W dnyiiu Iftrt-yoiit BtnwcMF d**l*r 
About coBir IvnruL Dr s«nd pH(>l 
dlzcft/iir iilzAtklituc, >.iutir 

Ci> Pinif — Earif to Thui in 

liomr Kip' [lAwnpfL 

BUESCHER 

Tmt Hit" at BAND iHSTfEUMEHt CO. 

AhnHF-h (Ar^nf tin Bvf<Eh<rilli., mii, ClhhBrI, Inif. 

450 Miles In a Gallon of 

FoTlTdriAL OA*dUKB umtAAB 

The nmUMl 'fljih* "tM'? 1 ^' L-rt biv-t r~i"'h * 

■ ■^rcr v B nOd n ■■■ Ir f^ivnird ID 4 % ib ETc^hrapH^ 
c^f>Mr<H 4C4 rpiHv. A n"rrrVvi b« bct^t 

rf ibi ™p»*' ■p'lEF J'- 

» p ’.•"ffcir ■nrlpc.FMOw f^F^IHpr ninm |i 

1 «r- 'r ■■'n'l. Trrt» Irrlhn ?-rrW •rn 'r^ln llW^rHfclT «wr-r?»k»i| 

WHIRLWIMD MFG. CO. ’Oupk. Mfr* biMJBii C WttWfcUmC. Wllg 



“■■T r n*- IV “ • ; ■ 

'hr"PH^| riF^CF >•; P'Tl ■ I'JB 
'ipJi*!"* '"Tid»^ a ni||iprv ■ 

rA|*^rp rnwiBa ■■■!« 
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* :. *‘ . pi < Ad 

NbB 

i I I M ■ n ' Bw 



VEST POCKET ADDING MACHINE 




AdJB. HhJMfMk hlJilrJn. TriiEdu 
hlM. Lij' 4 p. jLlLhiM dLllAr 

nu. Oiji i ii iJ 

FREE TRIAL 

— si;nd no hoyev— 

Jip^ iiM- uJ^rYwi, TFp wU dip riifiJinir liu^liAfrr. 

On I » ^i- isr«inin J9J4 ^rVU ■‘■■lu^l. 

<11 wtfiv U> D. IVld AUb.*! jC^ k^Miyrd ja l.^hviS-llri- 
Dan. Ij rp^ nVlMM l/lPI Id ImrJ" Uul nna rri iubP rai ivj 

bicb. ^irjiL-JlNiW DP U^I^J^r^^l I - kicA M.'.li.- bti 
Awl^ Ptw»iil»q. OAO'p e*i,tvurOff MMHinf <:$ . 

rMlnJ r. G. he 14 ib, d«b>|, Vii OIICBWj Ikkin^l* 




BLUEPRINT READING 

For the Machine Trada 

An etitcrdy new book ttuif uxiH'-HiiiH in bn unusually casy^tir- 
undcinUiIKl nunjla' tbe readiiig atu| nnalytirgal UirtOFi^iRth 
fin' Uije muLtiine ljudes, 
niufprinl; K^jj^inji BtWW with lllir 
lUjidamnnUilsv and ny u gtodua] lUljen- 
b^-ntCfi niiMvu vvorks. ut? cilLu iDu 
hiRlker TJia^cfl itt th« sohjtr't- 'DiC' 
tii>i:ik Containt oiianiiiiatHHi qusBlium 
and arawm. 

IdC«[IV (ju buaue-fiUJdV. 

154 paem — S 9 illuBtrailMlb 
Oolrlr— Slic S Jf."i fi 3-^" 

PtCCC jJ.Mt 

Popular Mechanics Press 

Raam P 9 

IH C. -Drittria St. ChfcBEO 








ONE MAN VS. BRITISH EMPIRE 

tContiuuMl Iroiin imjre JCT) 

iiijj coLitpuny, lifls fnijmi it pnssitilc to 
iilmust tlouljltt tbii: speed d£ water eiaft up 
to rlfty leet iii lengtEi. 

FticLioiial resistJiice in water la &iW 
times the wind resistance of the &ame sur- 
face in airj Doctor Tietjens says, because 
water ia 800 times as dense as air. F'or llie 
same reason the lifting' force ot a suli- 
merged plane is fi(X( times as great as for 
the same plane in air^ area and speed be- 
ing cf]ual. In watcr^ the frictional resist- 
ance of drag of presetrt type higlt-speed 
craft is one-sixth of the buoyancy -or lift- 
idig effect of tlie water. F'Or tlie new type 
this r(rag is only one-twoiitieth of the lift. 

Other designs to mahe tlie boat free 
from the drag of disturbed water have ap- 
peared from time tO time, one of the most 
reruarkahie In tlie larger boat hulls being 
that of the ill-fated Gold Cup challenge 
boat, 'Jersey Li g lit n in',” designed hy 
George F. Crouch, tvhofic boats frequently 
heat Gar Woo'd's in that classic contest. 
This boat liad a single step in the shape of 
a tongue, and a tutitiel stern. Thus she 
tr.ivclcd on three points, one forward and 
two aft, an<t in speed had the smallest pro- 
portionate wetted surface of any hydro- 
plane or step boat yet developed. 

Gar \Vood's new defetider, "IMiss Amer- 
ica X,” is bcfween thirty-five and tbirly- 
eight feet in length, the largest lie has built 
for tlic contest and ne.irly ten feet longer 
than "Miss America IX.'" "Miss England 
II T' is thirty-five feet long witb a beam of 
nine and one-liatf feet. In her recent try- 
outs, the British challenger was reported 
unolficially to have stepped at 131 miles an 
hour. The British have reduced iheir pro- 
peller speed from IZ ,500 rcv-olutions per 
niituite of last year to about 7 , 5 [X>, and 
Wood is saitl to he contemplating a higher 
g-ear ratio to give his propellers more than 
tlie 4 . 05 f) revolutions per minute of '"Miss 
Ainerica IX.” 

At lower speeds, “Miss America IX," 
present holder of the world's speed record 
of 111-712 miles an hour, raises her Low 
very high, her stern sinks deep, and the 
water washes about in white swdrls. Gar 
Wood at such times Stands nearly erect to 
see over the higti bow, motions to his vet- 
er.an racing companion, Orltti Johnson, 
for more speed. 

(CcnOnuetl Ed I36A> 
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0 Auto Headlight 
REFLECTORS 



New Fnrtnbte FI7.»1 Machine Wholc- 
djiei (u fii-f ttoly -Jii-75- tHjmfici ii 



Heru [* v-Enu^nE c^mptwl- nil 11 . 1 : Inf nkpj?tlln« thfLt 
cn .11 be DpcrctcJ in the heme ttw an^'^'bcce, yet^ ilcco n jcb 
*>U]>eTL^c tiTi (ht onnitDinc|>t hbin, 

like BEW. Dora n iKftccl inh on old tableware, laiuLciL 
lhdUUEri«nt ttiiUDiil.nfli:i. tyMEtJ-iilfliUi, dc. 



M.vKES YftU UP TO |l!LfK» ClAirnY 

FIt'n mUUca cor oimcn cutd clHlr bjeadltf bt jcnectiirH nnlLvt'HVI. 
Kniifiiuiiiv ptunu lopyBii Ifyaii Mv* chl« Bi^ir muhliiiQ. 
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Wabh cJin -uT Libcnt Hruli^' uuL Wntic^ y'yti] bjn 

aakiLDed rn*- iwi| mM err^Hj.- p^iiiniM. i3 i>«ipi.. a-nn^ 
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ONE MAN VS. BRITISH EMPIRE 

(Cl>ii tliivtd frOita paa? 104 A 9 

Wood und Johnson are beyond question 
the lllUSt perfect, the most closely' syn- 
ch I'ontzed team in the history of motor- 
boat racing. 

In 1928, Gar built '‘Ififis America Vl.” 
She was launched and tested. A preUnii- 
liary run %vas made. Gar beamed at Or! in 
Johnson. '^I think we can run a half mile 
wide open," he said. And Orlin noncha- 
lantiy replied, "I can hold the tbroltles 
open if you can steer her/' So they started. 

“We rode like a storm for about a h.alf 
says Gar, "when suddenly w't stopped 
ai> th ouph we had iiit a stone wall, I didn't 
know w'hat had happened. SurLdcnly I re- 
alized I was in water, siukhig down and 
down, I looked up and in the light com- 
ing through the water I could see tanks, 
pieces of deck and plank.^ of frame w'hirl- 
ing aroutid above me. The water pressed 
oil me, I be^an to suffocate, and then, in 
uiy agony, I Struck out and claw'eJ mj' way 
to the snn'aee. I ^ot bold of a gas tank , 
and looked around for Jolinson. Finally 
lie rose to (he surface, unconscLOUs. We 
w'crc both pulled in.” 

Last year Kaye Don led across the line 
am! hath '-iliFiFi Enghanfl IT” and 
America iX'" roared down to the first 
turning wide open. Gar Wood swung widci 
Kay'e Don hugged the buoy's. Gar had 
stvung so wide he came dangerously dose 
to the Detroit shore. Kaye attempted to 
cut across Wood's wake, to tlie inside, and 
make up Some of the distance he wan be- 
hind. 

Sud[|cnly the sij:-lon hull of the British 
boat skidded and leaped into the air, its 
sharp bow pointing skyward. The bodies 
of Don and his. mechanics were seen hur- 
tling through the air as "Miss England’'' 
sank from .sight. Gar Wood was disquali- 
fied for beating the gun at the start aud 
“Miss America VI II/' another of Gar's 
boats driven by his brotlier, continued on 
to win at an average speed of less than 
sixty miles per hour. 

Wiiat will the next HarmSworth race 
bring forth? Kay'e Don has a new “MiSS 
Jingland III” reputed to be cap.ihlc of IJO 
miles per hour. Gar Wood liaa a neiv 
“Miss Amofica X,” l.atrger, more powerful 
and! faster. Can he- keep the Harmsworth 
trophy ? 
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Ckiri FAEE 

0 «i 4 KJ|r liUtr 
tcdhT — wUhnul*- 
lij — likd I tlillE 
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md* bon pElu it iLin and Mpirit* EEbu Ih* Tub Prixa blTbrcil ha Ih4 
ITPPE JnEttniEIxn irrflinfn nt buKjarll Ua.r, I^I^Ur. In’ ^^dPILilF — Id.UDD.DD la 
iiK II intb — \<K cduntlcn. hnint'. lumlbir,, r.miLj. la par 
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inir be Itia iriuME^ AUnpllitE iKCPma (Itu Ptbparr UJcbJid Uifi UinitEEr. 



Hundreds Have Won 

Iiqrlna thp PREbTFir hirtHrlKn. 

llEbinCjlL bBjp Id hUEidTtlU CC p«plb 

Ji|l Lrntl Lbf- ITjiLlnd — trr- OmT* 

El^cn nLT bandredE «d OKFiundF 
cd dbllux. RetCuL^ iMn *j-.7i]i].iO— ■ 
Wt nid tul^ tliJW.DD — niirl^ 
JlcIbEEEiQn apn *1.1DD.Bn— -Iffitr Kuu- 
rii.m^, 4i^r f Di't. fro — ijid Pmndrrf? '*r 
dUMti hm tK4n nadi b*ti« vUli 
Mn cirllm xiri Eiili auanli^ Th |i la 
YCil'lC -UQASORi. FcEtiipi rm mKt 
bb ihe bEisa' olnoct iliJx eLuk. 
Wrii* Id* Marl 



BE PftOMf>TI I WILL 
SENO yOUASlOOC«)|) 
Ccr 4 ifi»l« AT OHCCI 

Tn m«-H ht i^nr olinD to "hti 

ETempe In M-rrdlnE In h^m^lE- 
iBt Inii/ilha^kr 3^U UjL1 l» Ehll 
Jijur ktlfP If PWEmarkriL !ikA UMPA 

1lun. tlirn- ibTi Rfcitf jem Tn>i Ehir 
T«ah I Hill pHid ytu ft -Cull 
l‘fD[ip1r.4IF iVrtlUCll* ?nlhUnR jmU 
ij> 1 ft 4ft[r* |>LD4.£4 9n €iit slrcvra 
?niiri be Nhf- miprt. ^iii«rtfei.lii£ ipeel- 
jDen oE wrLUnB JUbmaLtHi 



RICHARD DAT, Mgr. 

9C9 Cbu'RiUs 5 l DepL BW-605'RjCincfni>>E^OIii^ 



1350.00 PRIZE COUPON 



RICMAKD DAY, ManaicT 

903 CUmkp^dm St., l>tjd.i»|-4?K-S,CirK:lnfuid,0. 

Ueh'j or hcndwilECnp lor b brJcC EhiEiEtcr Biii^i; 



^am. 



AdttrEIE ... . .. .. . ... 

TUUP „ . SU(0 a. 

Ual* ] fitH] Trajr OJIta 

1 Bm to rtnink FRITE' k t>rl«r dlltBElBr IbllriEl 
EroB ntr hinilwrlUbiE .nd a FIlEE ijjLrkcikr am.I3E. 
E4E CJiarL, 
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POPULAR MECHANICS ADVEBTISINO SECTION 




NEW3siilNo.lllPEPf™cllWiih 
COMPASS Guafarle^d (at Life 

M»Kr<^'VHrtriii aiinlr4, 'Mr. CIidI 

HAEl»t:.l>(41.2llfiKl1l[l! OUT 

1H.IIM. 'Viiuca^i i iiirgyFiEgJ 

fir 

Stflri 

ti^'r IM 

?3J \lAln fit.. 



SCtTKpiit- JFT. kS*» 

OvsrStt. 

/'urupa. Ubm. riE run.. Thonuiiiidfl cJcaucfl. 

FREE ’*<*** 
r It 1 1 Ofin 

flunnE' leficbHWCEA 
■Onlfliiir Cme finifl 
flniij J'lBic tu 
view rlM tnm, 



Milm AwsyE Dlrtint nHElA±hd i>bHru>Hnrn'rli«e, 

bnE. br&Bbmjjii. _ _ ri‘_ — 

Send No Money! 

firlM, i^nLy IL.-TA. piiA Twti txif |:=l.±£. 

M R>11>J priH Dod. nvi p-qtiLR-.l 
niiOoa E~im.nifiMii9 Hip qg^ac^' hint CceuI boJoFt 

M»BiH Hiiu».JCi7Bgl dtlph 3L, PtpL Hi Chrmjia 



Sr'rthfPitfttrt IIP Vpiti t j ( 

"IW ^WTaT WCydt. SOR.iP. M. bl9l(ir ^i: 

■ TiniEH n 't **<' Awhkiud 

U^^Hn hud. t»i*>c 3 pcrirc n^Awv. ^luy -albtf 

^v^niSjJ kU. brud u v 

31 I t* ''hscIeoJ bc^efT cwiui. FiJIr ji^umud. 

bUJ^J pC^ " ^ vbL.. dhc^t*d 

» • v' C*T«r L^i.^ bi^n bH Lmi. 

HATWtib Itje. tmil eg- ttt *. Cj*. ai.. U.IPL lua 



iLiicljiftiib-y. duaJm, t»ETi7l*Ma. adTemdInir. ecc. 
MalK-niirpmHiprphrddriulJ tlHAu. C4 'V*ut OhM PitHl- 

bf. H4 .v» jAhip^. iSur juIh. ucir Wni ilii 

Inr llkfr n\Br. Jutccpri^^tH I'i.fri, Ji* ijii— Mi jh I iin ■■■a'v 
fur ^.oiilac. fii* MtHyCfipN-J?, 



ELECTRIC SAW 



A A READY TD 
f A5 9 a ATTACH MQTORm 
I rtm cupicn Liir iMuiBiHa 
TILTiMa TABLE iUaMi4 
[■w r»^ . -j.lp?n b»fM ihonicd 

Iwiri"! Dta|I.L i>XI DriAMHn. hfltl 

^hii OjIi nib 

iirvvL ilruifali. luJiL bvFvbi. Iniide H-Htaipr 
La un. L>iliri n pnirlpil. cltiu. IJI 
1 inii Hii diilrlEgM If 

BEEBE «RDS,. Incj 
M h, •Umi. fPMH-.-r>.i 



AKMATURK REWIIVUIXU 

Armntura nrMliudliM. l?v«Fy irnumim tcnuplrttlr 
woniirfl td dtIeIiuL rottori- jp«1St34.|i>ii'% lii-IjiimFHFirrUvi. 
No jHiCdlitiiM — ^11 wi>Ft un«i[kdltlaEUI[y Etiiniiilieed. 

Vhi»ii rk-nn- Fnlpinj^-liirijU JrJl iriuiiini a ihI it™ 

- ITiAkjii VUhErb. 



, Urn 



.ihikHif^nm. wrwU' in 

il jM Itch icrd 10 — «nd m 

PPETIJ^I.— Rpnkw^ Virumn ^!Winrr^~tic<mr. i*ix- 
rr^p.lhi^B, Biad Tbveri* uJ CxirikA, 

I ■? ij ] ^Mr— MF- liriii brrjnii ud nriiri 
DKTil p«rl" l-i "0 aihL^B vT pl iiji ir»- Tiw Aucrlpclii 
rcklw IDO. nin ^rt« QD 

ChMliff'— Afinli — G eE Ow MditEy-Mihln? Plan 
H£-ME'r SWEEPER COMMlfi/ 




Strange Chemical Sponge 

IV^eAee Window* wnhaul WarU 

J tr^T OUT] fiiFaniKE ^hdm.led.1 fiiujQiiii that 
'wiubci iFHndaim iriEli^ut Trn-rlt. Rn'oLiJ' 
liaiiim trind^w SaniuEn lliteJ 

(IrbdKuro' nC old inpLIiodB. 'Women wudalHUt 
it, Jdonl Rfam 'foF aut£ii. AfFoltE waat«d. 
at cn<«. Iluatlera cIcnrin'R' u p. Ni> npexicTicr!' 
needed, Sellinir OjtllE FftEE. fFriEd gnitttl 
KrivEtP Mff. Bar ,ldU, AE»n, Ohio. 



HOME, SWEET HOME 
OF TOMORROW 

fCoiitiiTiifii Frarti tiage JS4.> 

groups h;ive be^ij ■e?tperimeutiiifi with st«el 
homes in one form or another. 

W'irhoLtt a tLcmbt, I lie frame of the home 
of the future wil] he of mcLa], althouprh 
not ]teceasarily of steel. It will he rust- 
proof and U^ht in weight, whether it is 
Stainless Steeh aluminum Ot SOtlie Other 
metal. The walla will he ah out three inches 
thick instcaii of from t^reh'e to eig;hteclt 
inches. The outer w^alls may be of col- 
ored en.mielcrl metal itkatlc in sccticns that 
clip to tfie frame. Inner vi-alls will he at- 
tached to metal hath ao<l may he of enam- 
eled metal, plasterboard or precast plaster, 
rnsulation het'.k-fert tlie kvalls 'will be afi 
effective as an eighfccn-incli Esrick w-all. 

Floor ami roof sup]3orts i:iav welt COtl- 
sist of Steel- trussed joists. The re of will 
he of rustproof met.ol shcetiiig underlaid 
with a]] ill ch- thick layer of insulation. 
The rong;Ei llooring may consist of sheet 
steel with interlocking ehaimels. 

Wintlotvs will Esc in ore to see Out of 
til an to admit tight, llhtminalioo will be 
by neon tul'dng or ultraviolet tuhiitg' emit- 
ting therapeutic rays and these wilt he 
concealed in walls am! ceilings^ 

J^uihliiigs such as thiss can he construct- 
ed today tor .about tliirty cents per cubic 
foot 01 Space, exclusive of accessories and 
llome appliances. This i-s in contrast to 
forty-five or fifty' emits, and sometimes 
more, for tile small home built of mate- 
rials and hy methods now' used. 

The lumber industry Is awakening to 
the need for a revision of building meth- 
ods and practices, and already is turning 
Qut homes cut to shape at the factory. 

By far fbe mnst iiiijjortant result of this 
ch,a nge in building mediods is that it will 
enable luLlldrcds of thousands of families 
who .arc renters today to become home 
owners tomorrow. Harvey Wiley Cor- 
bett, chief architect of the Chicago f.air, 
visions a country dotted ivith small liOu^eS, 
sold ready-m,Tfle, like suits of clothes, for 
nomadic America. ‘‘'An .American family ” 
he asserts, "wants three tliirlgs — a bousc 
to- live in, a car to drive in,, and a garage 
for the car. Ninety-nine ont of a hundred 
Americans would rather hive a three- 
room bouse and a aix or eight-cylinder 
car, than an eight -room liouse and tlO au- 
tomobile.” 
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Hotter than 

. andno dirr- 




v" enthusiastic users cTr'cr>' where. This, new invcntioti is 




Do aivay /ureiTer w^ith the drudf>erv of wood and 
coal. The most simple and economical Invention 
on the market Is now giving perfect satis^ction to 



riT3 i.u. FuhhACES 





rrrj anv cook-stove 




ms AMV n[ATlht<JWiE 



a new type of oil burner that takes the place of tvood or coal 
and automatically arid silently chan^-cs cheap oil into one of 
the Quickest and hottest tires known. 

Bums Air and 4 ^ Cheap Oil 

The International Oil Burner fits in the fire hos of 
your pre*sent range, Ktoie, Or furrmce. It can be 
installed in a few minutes^ by aiiyone. Thei'c is 
nothing conijili Gated about tlie International Oil 
Burner, H- gives yeiu all tlie lieat you want — when 
you want it. Starts instantly with a match. Ko 
soot, stJioke, or tnior. Costs less than coal. 

Costs Only a Few Dollars 

IrjttTi»itir>n:il Oil BtimcTR hfrat just nji ^ctl as Inarricra tufTtinfi’ 
er 5 "HlXL Symifly tarn 1 ■ailIvp i:Lni;l: y-inj liave all 
the Kent ycnj ^vsint. Cleaner and belt-er lor hKiatiag 
or crjokinR. Approvfnl by the N'ationa] Under- 
■nTiterp" Ijfiljonitnriefl and enpinrren; eT.'cr>'where. 

Over 1,'MXOOTJ hjive Iwen sold. 

30 Days’ TRIAL OFFER 

I’n' tliifi wfniderful imViniiiTie nil burner right in 
j'oiir -awn hi'ime at onr rLpk. Ar-t fiiiLi'kJy and pet rmr 
Epeeiii] (dw LtLtwjdiLi'tiiry' ]>rii>i>. Sold uml-er siliao- 
bate m.eney-hii("li fjnarjiiJitfjft. W rite at once for (r« 
booklet on tion^e hH;' 4 Lltnf]^ und our fVH bunn-r offer. 



I>«I| 1 |C BItK FItiwirt 
ULirnnr far AJUBk ■Inv^h 
TBn^rf. and piir1>}r cit-^ 
nprHton. Burnt wLeIi 
iMdUClEuI -Lhiuii Mti« 
flu 




ADPDOVI& 
iiv Tpnc 



A.II-EI*«t|c Pnwur Rum^r 4f«tlflncd 
Jcj litiaer iKHitiCt, aiJiu-Lnuiiiri., trc. 



The Burner Advertised Coatt to Coast 
Over World Lea din 3 Radio Stations 



10 YEAR OMARANTEB | 



AGENTS-DEALERS— 

OISTHlBUTOnS 

Oil]' free burner offer start s you in 
buHiness. Big iiioncy to be made* T>e- 
maiid is enormous. \Ve also w'ii..rit spare 
or full time workers imniediat.Gly. If S-"iW 
A month and more interesla you, woite 
or wire us for pi otcicted ten itoi y offer* 

INTERNATIONAL 
OIL HEATING CO. 

I^OO'IO Fark ilv?., Defil. HDl-St SI, Loiii, WIe- 



CLIP THIS COUPON 

Intematianal' Oil Heating Co., 

3SO0-1O Park Ave.^ Stw Louli, Mo. 

Dept. SDi-S. 

Send your free fiooklct -and fjEX details oa heme 
heating for stove . 4 , fumajr^ . . . , + . < , . . 

AJh» lrt« burner ollti. 

OOitC, _ , ., ., _,*, r. + .*r 4 r.T.TTT.* r, r. r, r^r. 






.S.ddcEM . 
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1 
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City 1 

□ ClKu'k It liilcTtvbeil iu mAkibc mraifly A-n 
PKtiHinAl J.'prriw.ritB.tLvit pnitfvind tMritor}'. 



ttTi^n- MHfjjtir to fldtPCKrttE« jTcosc.mF’nrJoit PojjuPar Jferfinnka 



rieilr 



-fl 
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POPULAH HECHAWICS ADVEanSlNG SECTION 



I 

**l WONDER WHAT THE BOSS 




Cp POmSE tliAt tliautlit baj saueri thraiq^ your itiEjidE irs 
nttuni lof yiui apcuuluc «[i iba abluioiL yoiLf supcnor^ liolil 
obnut 



Listwi — 

TU^ hues' fiplnlufl of y^u. fu ta»d m lie fnnJ oE wurk you 
do] R.rTTMEOib:rj th.«re ice qtbrr esc(;uuves nvcr him, ^od fb^y 
judga yOuC hy cciul-b. And ha musl Jmk Ed jum iuc Eb«a 
tejujlisl Thin'ft wliy lit prumud?* ^rapu^J mett — Itwy prt- 
paned for Ki^EtT nqice^liLlLliH^ n'hkli tduu. punnt puy, pad 
Iba eSidEDE iKrfOrniiuqa oE lliEU duLi« lidpa Iha niu ESEHie 
iorwtrrl cm, ^ ha ii"'viLal]y JuKmitd id lIi« faiEE you 
ucE- cnasidEKuH rarnl'niEiit fof R.upa.T^-ijiiit sElMy ViVrff: n'Ich. th« 
iDEia'ELiLiHiaE CorrTspgiKtrDbB ScluniL Ask hini and sceI It ij 
ilkf^ly [ht £(9inp fidloOla Ieve bim 1 iq start. 

TlLdiisaiitli. oF jmowTijl . mtfi th^rtully allributo tbc tral 
ExfduTiinB of tlkrir ufecjs ta spiru-4imc pliidy of L C. Sr 
COur^n. I^Eiiid EtrKd. IrajMEU Jn tarliET days^ llieF tuTUEd. 

ta T. C. _a. for That (lity rotilfd Sn yiifl n«1 Tht 

dOujtua ifill liring yun fisnplete inJormatlDOi. ^laiL it today] 



INTEHNATFON^L CDH R ES PQ N D EN CC SCHOPLE 



''ffca- [I'nFmeME I'uftweffj” 5til7-C, 9<raat«i, Ptneia. 

WLIil'lUt nut DC DbllEttlOllr DhlK KSd IM U PWT bwikttt. 

''Wha WIni uid Whit," lUiT tu]|. lairtlculLT* iEhm. du iiibjed 

twEirv irfakli ' 1 hu>u inarfecd Xl 

TECHNICAL AND EN D-HJATRIAL CCLIRCEC 

□ Aul+wymts MecW.'air 



m Ardjl«c4- 
D AirJnLM'.limi Un-ftiiuflu 

C] Ptflllllnr KJcInAriiDC 

□ W«wi 7i[Li£vopkbw 

*0 CosiLnciur uhJ BuU'Ek 

□ ^{uuiTlEumi TirmJ'lfliiiui. 

D ElR;Lrii:i wirlni 
Q EIkLjkiJ Idlu^ACi^ 

Q RJitatna LdftLliiii 

□ Wc^iUh lUagtiiA .^ni^TkM 

□ RrwHad: ^IhOD Iflui^ortaw 

DT«Jq|rftpb 

[J TpJHfiMB* Wurk 

□ KKtenfcM KnEinMT 

S SCDclubiiki] nr^^r-fiiiin 

QTihJiiimkBf 
n b^imsabr 

□ Qirtw&lfch 

nBr!iI^i£tiri:lri>vr _ 

O Brilin ma^! If uiJiLiu FhPiR^a 
□l^'iru rinEinn Q I h uiJ ^‘ntinM i 



B 



□ AvLlLkiD UOflQA# 

HUS IN (3$ 

•Riialw— MLni^iiiouL 

□ IndlMMlAl %TA,nwmwt 

n l'<cTiAi'uidi MaUJMtxlii^t 

Q Timffin 3^1 uu^nid3L 

□ AfiyHiHitanr^' aojk 

C. l^.A.,C;>MCblfi4 
Q BcBiii.+rF9U 
□I Km rata rial 1VV)rk G 

□ Cwt AWHJfctjEM. □ l•■M^^■h 

nfUwiiiiBiijIiitf □ A'lL^triialiu; □ llliiMPferlnt 

U Wallpcip^r ] ^•jraLluf ’C’al'C-Mvun^ 

Kal.— iiia.wBlii^ E~l 1 iihiImp LKi^ 



Q -Ulnm FitlUic 
JHaLuc D ViaLilaLiua 

C Khf#a Wi;irk«f 

□ ^iMno Ericln>PH- 

B i^Lmo SpcLrir Eafniair 
Civil EavnH'*BT 
□ tlurv^riE no. 1 , MAtDlEif 
□ R4TlrL<efB4kMi 

Q IL It. Li?C 4 JIIILltlTF« 

G VL H. AfRtiuD FAirArriia 
□ X JL tarULca ip.! IkiShllac Fdftmta 
□ A£r PCikMi P Tmin OfiinAkilh 

□ ISicliiTAr ‘Rnr^nnirini- 

U fr^iDbcrT □ i^.enm43r 

□ FCInEnf iiiuiiiiH-r 
n NbVUei.Lkia OBM^rtuaivr 

D TciLB» ClTanmvT ur h-upL 
□ f'ecfcafl ^Caavlariimac 
C W<o|iyD l>LiDUkM4iirlHi 

B ApclrdLura Q FivL Qn 

]*^uJbrjr Fi^mlup' Q iiimiJiB- 
C KimIpw 

TfrAiNMff) c(l^uit»n 

n BUiia« Ci>Ne*[ivl>a«U* 

O l^LLeriar .Eliu^ Cunh 
E] ."'lenncrA'I’IUE TyuLm 

□ Cari'iiTiiMdal 



rlna 



□ aicD 



8 -Civil Iktrvica 
\till f'errifr 
□ Rbl|w4S' >l4fl Ctkfk 

B CIrmlo El'IiuqI GoJblct-Li 
Llich PScIiihJ E^Liprla 
□ 1 'nllp^n t'rpuxareb^eT 



,..^j._. Apt. 





AddrcEb ...,..ML...r. 

Clie 

if |f«y rflpfJt f" CVinuddr rtf* fa- JnJn-nnff-inut t'»r- 

rEijriritfEHia aeauulii CunadieA. Ca-^udd 



„. ■?**» 



Books on Many Practical 
Subjects 

Pupulef MdETiuplQi Prm ajMCUllan In ETJiDptFETiir tte uutato^ll^B' 
•XHlkH ' 



tat E.K.HikH vli b».nr puEi-Ji>hii. 
wni KTlK tibb lilt BjCEMirdlnstr. 

ARMATUR'E WINDIHQ 

F:lt4LI«ii(. nun- bwE. ..tl.SB 

XCTF ]t3D 

Ccuua EMLtIno 11.19 

AUTQ EHCTCLOPCPIA 
DyfeCd. New LOOi Kdltlon 
LhIV 4 IniLifii''l’'b- 

mnEfr I*.t( 

AIJTC HINH5 ^ 

tur Ownefir RudoItcemii, Touir' 

^V> E^voh.) tt-Sb 

«|RD HDU5-ES 

ITliw hi Makr tl-99 

BLIte print HEAIMHO 
Fde BdIULdc THda. . ,$I.2S 
HBAT BUILDIhtC 
Mew Xlditluci or Popular 
^l^didAl^ tapk. .Ill fd-ad 
BOaHHEEDlN^ 

COdialete Ocunir. Siriik 
EDd EKMiHt EEntry .... S3. 19 
laV MECHftlftC 
Fpmnuli Vnl. IJIhriry, 

JkiDI'i ThLnce (IK Make. VTjH 
built-in rURHITUBE 

O'lD-iiEeri [aei!TLietl«(iia..F!ry9 
CALCULATOR 

M auwuiuim Itufipla .. .Sii.ti' 
CARPCNTRY 
Hand linnE nt 33« Klnki.Il.EB 
CHALK TALK 

Hon to ....tl.BD 

CHEVROLET EIX 
CnniplMB DAN Barik 

duNecB lEidi. hiiHltln.tLAD 
cohcREte 

JTJ Wa^ioE V^lOE 

New(>lli|f'a(C^ENj.tl-9B 

DCCD TAll 

TraliilEC li.fB 

electjncitT 

ICH' JSepiTIDtn JL.SB 

CNuLIAH 

HHE-'laiprmDTiUGt la. . .SI.E* 
ETIQUETTE 

Krw TiTOk. 

QDir iiuBi 

TARMER'S tUOK 
ot EEtnkii aiul Bank 
Tor rannerV' iTvI-re* Sir'll 
rORB VB 

Eijcrlleat nr* IfiHfl. 

JiJHbOut SI.H 

FRCQ RAItlHC 

A ridw IniliiMFy 11 jH 

UAnDEH {Hornet 

PtuulOEand PlinEUof . .ftrik 
CLASS 

ti'iirkiD< iIkTS 

OLiDiria 

A B C OE SLkB 

HOME IHECHAHICf 

3iP Klaki K. IBb 

HUME RtPAint 

PneilMl BooA Ot li.iB 

I'CHiri'OH 
(HlRti simrfr Jtir 
therasiE UKtunSea. . j .-ll.Sk 
IFlWt*Tt*H 
FnpulBT llltintT yt 

Aruefini] 31.IB 

KITES THAT FLT 

Ji-*S 

UNPtCAPIHU 

TnwtlfAi-, ..■:...*ZrSB 



Ai new bDQkd nf mfrit ajinokF, wo 



LATHE fMETAlj 

]>rlUlbf KOij 'I'bmid 

CnlllEV ...r.it,H 

LETTER WHITIHD 

Jloelill Add lIUAllikll 

dlllr !U.V4 

lCtTehINA 

EilDderalicle l . . . fUB 

HIADlC 

mi Krw TTteki Ear Am' 

AhllM. tUCI 

FCAHE IT rOUnELE 
m lilRnreni Thlovi. to 

IHakn. $3.BI 

fuarketin'S Rt mail 

jieiiM-n m a ,, , IMS 

HATH E MAT ICt 

Mule Hht Tot EIh FTaD> 

ikaJ Tlaa UaM 

HCCHaHICaL BRawIno 
P neUra.1 csnum In ... . ll^il 
MB URL airplanes 
I siilliUnR iDd PlylOB. I 
MOPTET MAKIHa 

P'liniiulNH ( I i;mh)I>j .... r‘|k.*l 

HCaaNi liner 

Kiipiiia, [.KhaRrAnhli: Model. 
iilLtiwi Eiiipy Pan. , , , ll.BA 
aUTDQCR AppCHE' 
Tunities 

fur 'hlektiiR n. T.lrint ..sJ.P* 
OUTDDDR SPCHTS 

rw All T'~ Thuind 

NewEdlEDaa .11.BD 

PAINT SHOP PRACTICE 
NeN.vntT {nmiEdiiiW. . . .SJ.9S 
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iiewlyu'c^Lfi A fc^^’ ycAivs lie; nee 
itiiTL out lo l>uy :i Eittme, they pfob- 
ahly will find flic tfisk as simvile as pui'- 
cEiftiiLii^ a car t-nday. After piizkiu;^ a loca- 
tion, liiey tiia}' g'o lo a Jeali-r autf inspecl 
the current modela. selecting the one that 
suitii their fancy and lits their ptirHC. The 
following' weeh, rht'v itrill lisid the licnise 
cniiiplclcc] an cl ready tn occupy. 

'J’liSa home, Eiowever, will he entirely 



By C. W. PARKIER 

ap«ran«Fi3, ChkAC? C«ntdr^ tfE PF'Oairt*! 



different in nripenTnuce ^nd const ruction 
frmn hous-cs of tod-iVL It ^vi]l he con- 
structed ahiSOSt entirely 0-1 IJietal or of mjt- 
IC'l'iats new to |hc hn«htin_5 industry. Its 
parts nil! he prefahricated and cut Lo Slife 
at tlie factory niiJ It will be assembled 
merely liy '"hut toning” together the num- 
bered sections wit El chi>s and ho Els. 

It IV lit he complete in every detail ^ in- 
cluding .rir-contlitioning .system anci heat- 

JJ-3 




Your Future Home 



TW* MeijtL 



. P'Otiec. E'!i'iHtcd LTi Clf^Elandr Oivn a.n IdC* 
oi th* Fuiuj# TT*nd in NuiLdinE 



I T will rOttt abCiuE ]iiJf A9 much a 
ntccicLiar hoiuti buUt of matcrialB now 
n. use. 



sizo const rutted of bu!lc][np mfiTeriali now 
ir general use. i 

This ultra- modern licmie be de* 

signed to East onty as long ,1=! its appoinf- 
llienla are likely to emlure without be- 
roining hopelesaJy out oi date and ol>su- 
letc. Jt IV ill he Enrilt ’ivitb the edea of sal- 
vaging its parts atid replaeintt or rejuve- 
nating it in fifteen or twenty years. Tills 
stand art! [zat ion does not mean that homes 
wilt look alike, for i mti vidua! ity can still 
Iju expressed. It does mear^ liowcvcr, that 
frames,, walls, floors, itilerinr surf aces,, 
roofing an<l other parts will he faetory- 
mzide in Stainlard liizCs anit .sEiapes. 

In lhe past tivo yrntrs a do^cil flitTricnt 



It will be intended to last only fifteen 
(jf twenty ycarB. 

It will be erceted in a week by ''bntton- 
ing" it together with dips and bolta- 

It wiJl be snid complete, with rcfriif!^ 
crater. umc.. 

machine, radio iiod other applLnncps in. 
atalled . 

Its fromc will be of ruatlcas metaC. itii 
wall? — tbrw inches thick of cjiarcided 
mctfll, its tlcKjTK, of dicet metal acid it will 
be covered hy □ metal roof. 

It will be virtually windowlcss, artificial 
light bring furnltbLcd by uEtravciolct luhinf^. 



iiig and cooling (dant, electric re- 
ft igeraTor, washing machine, ra- 
dio, and otlior home appliances. 1 i 
Attd it will offer, at moderate cost, . 'Ll 
more comforts and conveniences 
than were available in a nlansiott 
a jfew years ago, for it Is esticnat- 
cd that factory methods and mass 
production will bring the price dOwrt t' 
ah out ha if that of a house of the sa^ 



Twe Wyrkmiu Set Up Thla Fictary-M<dk 
Hcjnf in A 'SinjtlE Day 
(CiTfUbiii^ la -paRE ]J£A) 
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SOAP BUBBLES TEST 
STRENGTH OF BIG { 
STEIiL BEAMS I ^ _ 

Wlicii tiUf'iuvLTS fll llic UnivcT- 
ait \: 1^ -^-UiL i ^ri t tcj Finrl mil ‘ 

l^'1l^^l^c;r tin; -it t; l'S Jj t a m S :i ..^ 
Hri(]ft-i; '^ iU t^rrv lilt Lj-ftfl i;xpc;t:l- -■ 
eJ to How o'v^r it, tilt; 3" ni-k it sotif ■■ 
Imftlilc. Tlit^Hc Ijublik!^ rf^■'^■a] ilit 
!itT(;l]J^t^l oE tllC beams so 
fnitelv til at thc^' ;iTt Ejelrtg; used in_. 
ft mattienmtLc^il JofilUllfl to piiitun' 
ilie sirts-s in fiietnal parts of Odin- 
plieatetl sliapes. Tliu prooeduic is 
tx|d:Liiu;rl Ij}- I>r. 1-^. AHerton Cusll- 
mail, of [lie college nf (;i]||iilL'Cir- 
itkg, wlin Fays tliut by iiuippins 
ttit cootour of 3L rtitiiF>' soap filtii 
Over [lie cut-o-nr lurdcl of ;l croas 
section of a niJicliitlO or slty scrap- 
er bean In enf;i]let'TS can rlct ermine 
rjtucttk' just ]lo^^■ n] licit l^yisting 
or Ueiitlio^ atrCai will affect tlie 
orEgtnal o-f the niodeL 'J'lie appa- 
ratus ilkat records (besc findinfi-s 
is surpriatiiglv" Sim[>le. Hulf^vay 
rEon n in a siiuare linx, a. brass 
slice t IS sealed svidi a portioi] oi 
tlic metal cut out in Copy Ol tbo 
cross sectioii of tlie article (0 be 
teste il. Topping ibe bo>: is a glas;; 
plate, inset wit It a depth i^auge. 

A liliU of soap SCiimion is draicn 
aci'0 5.s the cut-out (!esig]i, and wai- 
ter is forCesL itllo tile lower part 



Marked Taiit SfiDwinK- Whert lli-r Fi-njj-WB Sti4uld Held li 
Pasted an T*rtrti-j. tu T-tsth Cmt-lh Gnp 



of the 

ho^■, causing tlic confined air hcticMlh live 
]jltLte to pn».ll Up tlie (ilm, and with the 
depcb gauge tbc varying level of tlie Eilill 
is lueasurerl from tlie ffl:i&4 top^ ^T^'^ny 
reailiugs are iJibeu^ curves arc plotted hc- 
tw'ccii points, arid a contour inait results, 
wliicli locales Sir 038 points easily iutcr- 
])reled by iko rle&ignc r of metal work. 






COAL DUST AND OIL DRIVE SHlP 
IN TEST OF FUEL MIXTURE n 

C^ri a recent test run, a misUire of Coal 
dust and fuel oil was ti;ifil in iby engines 
of ran ocean lii^T- The coa! is inilvcrized 
FO lifudyTTial it passes fi'ccdy with tbe eeude 
oil tliroLtgli tbe niiritlcs of firi; jets under 
the boilers. Tile Cortibi nation IrScd on tllC 
test voyage is Fuch that thirty to foitj" 
]icr cent (|'i tile lJufveriKeil co;l 1 ^cill rctnaLn 
suspcmlci ill the oil for niontbi. 



HAND GUIDE ON TENNIS RACKET 
TEACHES CORRECT GRIP 

Desis^rltvl tii teacll ICnlilis pliiVffF tbe 
correct grip for tLindramental strokes, an 
iiiLliesive tape, cnrryiug guide lines for tile 
hand;, is available, 'J'lic giii<lc is placed on 
tlic hrandlc of tin; racket. Lines on tlic 
tape slid IV the player ^^■tlL■rc ami liow to 
plaee bis lingers to hoi ft tha laekct cor- 
rccrly in making foieliaiid and hackliand 
dr i yes. Ill fee types £ire Dltered, ilie J'il- 
tlcn, the roiuinental .iiid tbe Western, 
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POWDER LOOKS LIKE GRASS A 

f^y if prink ling gi'«en-ciilofLTl svveepli^.g 
powder over the piililic ]]arking lot, the 
eiwner gai.'C tile gn minis a grasalike and 
more inviting appearance, j'he powder al- 
so keeps don ti the -lEnst and is an im]jrOvC- 
ttiem eo cr the usual ciiitler cov<jfiitg, 

Cv-.a 







anatomical injection ftnitl. 
BooltEii ruling willt latCX ia 
fcasiEilc, while it mav c^ cn 
Ijc Ot service as a luhricant 
w li tn mixed te it ti pe t TOr 
Icnm. The lictiiim ot tliq 
Uilitenl iitaCesi" nctvesit diri- 
gihle the "Akron,” ii re- 
taincfl hy lfahric& of very 
] 0 ]j(;rmc:iliility, in tliq 
pr^paralioti of wliicli lale^r 
cntcfuL One or tltc larg- 
est used lOr latcM is in the 
manufacture of adliestvcs, 
seal] n g c □ ni jj o u n d s and 
cetnents. In die auionio- 
hlle tvoidd, fijl-mige-ruhh-er 



KJ^lii, WhEth DyaajmLte 

Is Attaclic^ Ii Shown. Beui-E Laid 
in Blvar; Tnp, Water .Kilriri into 
[lb« AIf When E.!t|i]QiEv4 Dig^ 
Trench on the KL-ver SoEioEn far a 
Pipe Line 



DYNAMITE BLASTS 
TRENCH FOE PIPE 
LINE IN RIVER 

Oigging a treiicli for pipe 
lines cm the h-ottom of riv- 
ers has hecij made less 
av i n g anti 



clan gem UR I 
cliscliarging a dyttantite cable, liundles of 
clynaiiiire are attached to the Caltf, end to 
end, and smalt liotvlclcrs at Intervals help 
hold the Cable on the ri\ er heel. When the 
explosive is ill place, the charge is shot, 
ill rowing chousoncEs of tons of 'v^Mter, flirt 
and rocks into the air. A trench large 
enough for the nine line is. the result. 



seats in certain English card arc made of 
latev;, as also is the rttliber base for the 
mohair upholstering in some antos. 



RAZOR BLADES LAST LONGER 
WITH CYLINDER SHARPENER 



E^sed Snitety ra^or hindes erm he &h,-irp 
cned qiiickK' hy rubljiiig them on tlie in 
side of a cylinder now n vail aide, The hlad^ 
is placed with its edgeR on the curviiif 
wall 01 the sharpeiiL'i'i imiuI ihv nperato] 
ptac es h is R n gc r n i \ :vfl 

the center of the ^ ^ ^ 

blade. By twisting ^ ■ 

or nihhing halt- / 

way' around lour /ii|F I 

Or five limes, one ijf ffLm\ 

edge of the hlade is Lj/r' 

sharpcnetl. Then ' 

the blade is turned 
over and the oth- 

er ctlge sharpened / 

in the sarrisivay. 



RUBBER PAVING ON HIGHWAYS 
APPLIED LIKE ASPHALT 



Rubber paving that tan be a|]plied like 
^ j asphalt is promised in eKpcdnients with 
^^^latex at Singapore .anil in in^'cstiga Lions tii 
3 -^A^itrica. Another use for latex, the niilliv 
^ Siff the mhber tree, is jn compositions for 
H jCovcriiig athletic grounds am! for filling 
^es pa ns ion joints. Latex is invading many 
*OndusTrics, its uses extending to nnislc,* 
radiOr photography, motion pictures, avia- , 
^ tion and aiilomoiiiles. Rublmf-impreg’ 
nated wood for violin manuf.'ieturc is thi^ 
result of Lnjealui<iit,.Avith iitex, while the" 
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/.'raw i-pbher is used in nied- 
- ical ni anil I act u r c as aif 
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IftCKpeniivi- MqwJ* E^jimcja. Wtucd 'WMi'' 
ricf. TwcnEy-Fiv-D P«c of Film a.TiJ_E>- 
]Hies OnL^ Halt tbt WJdtli % 'Time 

Honne tnocion pictures at Ut- 
niore tliaii the expense ol 
^tilT snaps hots are made 4 vail' 
al?le to amateur pliO-tu^raplietS 
by tlie deveiopinent oi a ne^v 
can era t^hich ■quadruples the 
number of images ordinarily 
rdcOTiJcf] Oil conventional 
hamc-mo^'ie Film, Small ennup'h 
to lit handily into a co.it pock- 
el, this c .1 m c r .1 1 a a tE s w Llh a_^ 

-L n en L v-rive-iont roll oi jjjjttceu- 
niillitneter. libn. but exposes j 
only hah' the of the fthn j 

af a Tiiue^ recording a series. o( 
complete Lniages on cacli hall. 

The framt-Hi arc of staiidiar-rt 
prOpOrtiiuiH, ibcrrhy conserv- 
ing liah" ilie depth as ivHl as ' 
half ihe vi-ii.Il1i of ordinary hlni, After hemg 
run ihronph the camera on the lil'Sl es- 
po&nre. tlie fitnl spool is reversed anti run 
through again, exposing the otlier liali. 
Thus, t"'eiuy-five feel of this Jifm becomes 
the et|ual of lOO feet of the atandard strip. 
Wlien the exposed film is received bv a 
processing depot, it is developed, split 
ilovcii the center, spliced ■end to end and 
returned to the movie maker in the form 
of fifty feel of eLght-miiliuieter fUm. Per- 
forations .ire cut on one side of the strip 
only a ltd are spaced bah the usual iiiter- 



Tllla T^Bf1iy-Fiwc-F[Mi SpioL.^^ 

IDO Pftt d' CoDventL<]na.L 

L*f(, C^mpHrifCiri of 'Sca.nd.aTd Film with V 
New FUm of Half the Width, bclor* Jod' 
after Splitun^ SpLIcing 

vab To insure denr reprothic- 
lion, .in extremely fine-grained 
pnnchroiiiaLic emulsion 15 used 
on this new rtlini, permitting 
sulhcient magnilication witliotlt visible 
grainy si rue in rc. A Idack coaling on Uu; 
Inack of tlie him reduces lialailon. Tiic 
initial jirice of the lilni U'dl in d tide proc- 
essing, splitting and splictug. Tbc c.imcr,i 
itself is rcnarkably compact and :;.i tuple in 
operaiion. It is fitted ^vith an f;3.5 len'^, 
ivith focusing frame liUod in the ha rut If- 
The rnecliaiiism ii vinuaUy foolproof, 



([There are tiiofe than 31Pl,fK10 retailers nl 
gasoline in the United States, of ^^llicb 
122,5^4 arc filling stations, ^ 

L' 



ij ^ 







DIVERS’ DRILL AND EEiClIE TANK 
^^-yOS SALVAGE OPEmiTIONS 

To speed up the rescue of cTew '5 of 
sunken subttiiirine'i and the salvEiging; of 
wrecked ships, a Chicago inventor lias de- 
signed two unii.H fqr deep-sea work — one 
a divers’ drill shaped like a torpedo, the 
other a releasing: tank to enable removal 
of a submarine crew. The drill rig is held 
in suspension by a cable from the mother 
ship and contains an electric motor tg 
drive the propeller, air pump and drill 
shaft. Tt is fitted with spring-steel skids 
oil which tw-o divers are supported when 
the rig is dcscendirg, and has tools, 
lights, phones, mctal-cutting equipment 
torches, air and oxygen tanks and hand 
lights. Magnet padsion the skids grip the 
hull of a boat, and the cruising radius of 
the rig depends on the depth at which it is 
held in suspension, A drill chuck that can 
he adjusted to any angle is mounted gn a. 
shaft running througli tlie torpedo-shaped 
bgdy. The pro pel ter, air pump and drill 
can all be driven by the same motor si- 
mulEancgusly or separately. This rig is in- 
tended particularly for salvage work and 
for (Quickly supplying air and food to the 
crew of a suiikeiiL ?oh. The releasing tank 
can he lowered to a sunken vessel by 
means of stabilizing ivgights and attaclied 
to the Sub with a connection which fits 
any angle. Prom Inside the tank, s diver 
then cuts an opening into the boat and the 
Impri sotted crew escape, one at a time, to 
the tank. Here each rnan dons a diving 
Suit and is raised tq the surface. 



ti). Mav«, Tlua GDcin^ Mjchine la an 

Aid tD SsnilL /Lutfl Rcpiir Sbop* 



PORTABLE CYLINDER-BORER TIP 
MORE COSTLY THAN GOLD 

Tipped ivith a material almost as hard 
as a diamond and costing thirteen times as 
much a£ gold, a portable boring machine 
for automobile-engine cylinders has been 
introduced. The boring tip does not heat 
the cylinder walls at highest speed, result- 
ing in so nearly perfect wmrk that Inac- 
curacies tio not exceed ane or two ten- 
th oiisandths of an inch. Powered by a 
4|uarter-hgrsepower motor, the niacliine 
operates at high or low speed. It weighs 
less than 150 pounds. A rneasuring and 
lapping device is included with the ma^ 
chine. The lapping disk is made of treat- 
ed iron impregnated with diamond dust 
on which the cutting tip car be sharpened. 



self-closing paste-tube cap 

[J/J KEEPS CONTENTS FRESH 

Contents of collapsible tuhe.s, such as 
are used for toothpaste and shaving cream, 
,^re kept fresh and free from ^contaiiiiga- 

.squeezing the 
I member at the end 

the paste. When 
the pressure is removed, the port closes 
through actit^ of the spririg. * 1 , 1 '* 



INVISIBLE COATING FOR SILVER 
^ PREVENTS DISCOLORATION 



To prnleCl silver and other mctal& from 
discoloration, andj in a measure, al^q frgm 
scratches, a.Gerinan chemist has invented 
a coaling^ which adheres so firmly that 
even,,- a sudden change in temperature 
tadsee no breaking or peeling. The com- 
,,^'^position is invisible and heat-rejistant and 
cau safely -i)e used for household silver. 
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Latest Rocket Car Uses Power in Steering 




sciLicfly [)| CiCl iciil fur r;icitij;;' nf 

tht; stilukL ajul -nprirk^ ]i‘u]ii thi' discliirp- 
illE^ explfiiiivtil, Cir tljfUrfti- 

ca]Ey coilkl CCmipttc u'icli "4i;tij|ilLe-'j.n.>w- 
ered siftecdsiftrs evL.'ti un circular tracks. 
In apfH-arincL;, the rnrkt:] far dlUtrs liut 



SifT Hi^ii£d«hl Vct^rfln Ra.L;e 
Urivfcr_ ivltH His RuCk4(-P<iwcr*d 
Eacu Cat; iIik* Aai.:k^t Tiili?9 
Lc>c.aci^t] hEudk iSm ?ki|-Di uTid bc- 
3 g.i^ the Bod}f itnd M-av B± Dli- 
I=idvpi.'n.iJ-^ eL^ 



little from t li c famihat 
lyjjr ui raCL't. It is 144 
inclieH tn over-all Icnprli 
and \vcit{lii 1,650 imimcl^. 

rhirTy-uvo rocket 
IuIj-ch art ^vireJ in .niich a 
u-ay Tk-H tllL’v nmy T>e 
d i e h <L r jr e d i; i n ft 1 y, in 
pairs, rrmit idikev drle or 
simultancmj -.Iv. 





S/ 



HIN 



Q 



WOOD sliced' INT 
SHEETS FOR PRINT 

Woo'd can Ije slir-cd in [)a])fr- 
thin lilitJL'ti ready lor ]i riming u itli 
Lypi? or eiTgl’Jiein.gf& nnJer new 
]"jrDcesH, ijreen i^o^l^vOu^LSJ hUclt 

:iii jituntt, Duugta:? rir, licinlncl^ 
a ad ccJai'. arc cut inio IjIoc^h and 
^daced -lo] a ma id line lit Led vrult a 
er.v 6ltai'i> kdiife. The product is 
a slifft i:n^c-lxiindi‘L'(Uli incli tliick, 
haved In “Looks” Ly leaving a 
Kah'-iindi nr portion of 

iLo hi nek solid at ihc edge. Tliu 
slieets can l>e Inini Oil as needed. 

J I aril'vooils can li't' sliced in iliin 
S lied s t li a t i n c ] □ rl e t U e I'ln clv 
Iravvi] forms of Lurls and kiiot'. 
A nuicor irevi.diei a lar^re nlu-cl. 

drivin^J tlic knife with ji piston 
me vcnl'Cut at liigli Sjn'Cd. hi ad- 
dition to iLs nselnliiess lor print- 
ing, llic slicets of M'Dod art- prac- 
tical iu the inapu^fHCLnre of lamp 
iilcs, candy etc. As ply- 

wood for airplane tllarlnifuCiuie 
and as veneer fur fiinii[nre, il is 
vteadiEy g.iiiiing ia'\ir>r. By storing 
ihe ■h'eneers in boriks. the i|tia1iiy is 
iji5i'lt-L' 1 hc^u/iial lyeiliod-s. - 



Thii Chrjicj« Titter Puts Frcfrajn .and iVeters' Natnri sr. Lt^tlLi; 
Sljn ALao S«r'fC3 u AdvfTtikpintn.t 

liiglicr THEATER’S PROCIRAM IN LIGHTS 
ALSO SERVES AS AD 



Serving; as, an adveiniseiiient and aluj as 
a program, nn electrically light t-d t]gn on 
tliL' roof is iisfil hy " J'iuii Serti. ’.a theater 
in Fonc]lln^' mark iilianglmL Clilna, Ttie 
sign coHIrLin.-i tlie mime of tlie tli eater, lEie 
title of the play that is Itciilg prurlrsced, 
and the names nf ilie actois. 
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ROLLER GEAR HELPS STEERING 
OK LOW-PRESSURE TIRES 



fi A 

® //? o 



^ViL1^ llie a nival of Ina-jnessure, i.ir 
supcr-h.illoon, tirei. atitotnulit'e eiiK’ineer.-- 
ha^'c heen faCetl ndtll as many steeling 
]irultlcm& ai tvliyii hall<>int^ fui riei'-.-i-dL’d tEie 
lii.ed'i-prei^Slire tire.';. One coiieeril 1 1 a- ittei 
tills situation hy making ail impiiv^'cd 
sleeritig gear espcelally lo-r liglit m^-ilelr; 
using lltc l)ig tires. .Lazier fleering is af- 
forded liy tisirig' llesilde steel rullors of 
small diaincttr ex tending virtually tlie en- 
llrc letigtli oi tlie etOSS sluilT, TIichc take 
tite (dace of bronze journal husltings, les- 
sening tlic; physical eHfcift rerjnircd to 
Oie lotv-presstnre J^lres, 

L; 
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□4r ¥/4iod, RiHht, Holder 
of (lie Hfirtnevrortb TrO- 
phi^ (or (Ji# P*,« TwtLvt 
Yearir And. 3-1 if Meclunic, 
Orlin JoJuiion, in '''Mtu 
America IV" 



By HENRY C, FOSTER 

inn. II Jigainst an empire! 
ton tend inj^ siiif^le-lmmled :ijjaiust a 
iiatitni of mill ions and ivtiijiiiig^E Yet tliat 
iFi wliaf h,i3 I'l.appciiccl tn the strujjjfle for 
Ihv T,v<.ifld a apeed ct^>ivji Oil llie water. Tlie 
man Gar IVooi! ot DetroLt. Tlic nation 
h the ill iff Illy Britiah empire, where llie 
jrnvcrnnient is actively aHsistiiifi' EritEsi]! 
6porL?.ineti to g^tiri and keep supremacy of 
air. land and ivatcr. 

"J’liia is in line iritli tEle ajje-olil Briiisli 
policy of niaiiiTjiiniii" Icadersliip in lire 

liven lies liy wliidi tiic isles and llie far- 
fliin^ empire may 1 .i-e invaded liy foreijjn 
foLS. In al] tliese aspects oi llritisit [»nl- 
icy, lEie major facLot lias been creation of 
111 ore pou'crfnl eiifjincs in proportinn to 
tlleir si^e arul weig'llt. At tile cofit i)f uiuru 
lb a 11 SJ.LYkl/ldO sudi motors linivc been de- 
veloped by j^overnnicnt enj^inecrs, ami 
iviili iJiciti British sportsmen liave won all 
three mot or -speed cbainpionsliips. I'bey 




^ f G 




liEi^C kept firm licilcl oil tlie-ir 
lesif] [>ii laini sthI in 

not con I cut to llulri tIic rec- 
ords , they Isa re raised I be in 
iunajin^ly'. 

Bill on the w liter tlic situa- 
tion is decidedly different. 
One issan^ almost siisglc-hand- 
L'dj e1i warts imperial iLiifrliiii'd, 
Three litiies be has hcen dtv 
f rated In Ejiciid trials, nind 
three limes he lias sn ate lied 
hack- the trcm-fl. Detpice the 
lad tlial lie receipt's ahsolatc- 
]y mo sLipjsurl from his oovn 
fjovernniem and is ptaclical- 
iy unaided hy atiyone save a 
little hand of a half dozen loy- 
al retainers, Gar Wood — ior 
the time at least — asriti” wears 
the speed crowi] coieied hy 
an empire. 





KafE l>un. BcilJth CJial- 
IprfoTaFTrepliy. an^ 'Hla 
Lns: Ytar'i Cr«tt. "'M.ms 
EiiilB=i(J tS'^ 




Oil Labor Day ■\ieek-end, Sept. 3 atld 4, 
Wood will ajjain defend tile Hritish I nt Ci- 
lia Lioiial for Harmsw’orth) trophy, held hy 
him since lyd'O, eiiihleniaric of the world's 
chanipiotiship In nnlsmitctt power. The 
contest of this lone Aiiiertcao tportsman 



against the coiuliined tecSlilicar anti 

fioancial resources of imperial Enfrland, 
lias brought ( lie annual defense ol the tro- 
phy into the forefront of world event h. 
Tile life of Gar Wood is replete with 
I'onian-ce and drama. As the son of a fer- 
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POPULAR MECHANICS 








■SINOlL 



T»a Qm.Lj.flOwct icH^riMfi-niopiw 
u^THi Ter*t. 5.^H N.R: 



FnpiJT GLC-TLi 



I': Y^rlit^hni *1^ rli| 



nnd Phc-t-i? !>f England HI." ThHn YnDc'D ClialEEnfer; l4i Toil. 

Speed Is Eeiiniatcd. si li'D UUea an IlDur 

rylXiJLt n:L|j.l;Li]i cm n in llinncf^oti, 

yoimg Gnirfr^-Mn:! Ariliiir Wood as 

cr-L'w, until. :it thirteen yen'll rs of ftjje, he 
a job OperLHiil.g tlie First inlerniit-ooiiibus- 
tinn motorlifisiT in nnliiTh, hfetm.=;ic nohody 
else etmld make it run, 

T^etilV'Cnie years ajco, lie was a me* 
chn-tnik’ in a Sf. Paul garage.. Thfre ho co li- 
ce ived the idea ol a lioisl for fLuni]]infr 
loatl? fmiij trucks, Hie lioist to be driven 
liy die rnick motor on the hydr-anlic r.rin- 
cif.de. He made one and sold it for ¥2 !'IOh 
and hfln Keen makuifj them .and sell In [j 
llleill ever since. Gar Wood is a. Student 
01 PhTivji] areliitecJLirc, of gan engines, an 
en till] :■ last (c amateur astronomer witli a 
private nhservator.ir' in a Moorish tower of 
his Florirla home. Gar Loves cruising as 
well as rating, flyiuff fhe cwvns a Dornier 
ami flies it liim&eHl, hig-ganie 
fishing. 

a i>0hver illnglly 
to give a niaximiitn 
an hour — ivhcn that 
Tie ^^■as die first rnati to 
rnrie-n'i-mim.tte specfl, ami 
lie rernemhers wlieii he u'.th hootcrl for 



uas last iinu-'. 
drii'c » hnat at 



predicting such tUssay go 
ing. ITe was also the lirsJ 
to drive a boat at ItlD- 
inilcR rni 1 r- ur ofticially. 
and Ik- is acknowledged 
to l.iC aiiioiig ihe he>l — 
•=:ome ^ay the liest—drik- 
ers of trirky racing boats 
wl'iicll are just as danger- 
oLis as plaors or racing 
iiioLor cam, in the syorUL. 
And this at fifty-one 
years of ape. 

ITcImholtJ-p inventor of optical iiii^ti'u- 
ilieuls and renowneiE physLctsl, proved 
tliut the average speed at which a nervous 
mesHage is rarried to and from the brain 
is about 10ft, 4 feet per second. In his 
“^Fiss America IX," which he drove at 
miles an hour to regain tlie .speed 
championship. Gar V\'ood was going over 
the water at 16Ld3 feet per second — aS- 
moit half again ai fast aS the hunian iierv- 
cuig system acts! And on one occasiom 
in ttarrow Indian Creek, I’ la., the veteran 
drove ^■‘Miss A incriea over the nienl'i-' 
ured mile nine Consecutive times at more 
than 100 miles an hour — widiOHf the s]iglil - 
esL error of eye, nerve or judgment. 

Til his struggle wh!i Great Wrilain in 
Sept Gill her, he must meet the rcdouhtahle 
Kaye Dun, wllu is only thirt_v-eight years 
of age, with loog experience as a driver of 
racing motor cars, and who has three 
tihios driven "Miss Enjyland 11" to heal 
ham in the rivahy bc^veen the nation and 
tlie man. Gar ^V'ooil is lialidicappeil for 
powerful etigioes In his hack-io-thc-wah 
flefcnsc of 1ii.n speed crown and the trophy 
this autumn. Packard aviation ill o tors of 
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AIRPLANE 

408,8 

MIL^E AN HOUR 



FLItjHT LIEUT. 
&. H, FORTH 



SIR MALtOUt 
CAitiPBELL 



MOTOR CAR 
253.97 

MILES AN HOLIR 



S- WRIGHT 



MOTORCYCLE 

150-7 

AN hour ^ 



RAILWAY 
SL 6 

>vitLES AH HOUR 



Britain’s Four World’s 



fTHL ■ohEltenhAm flyer) 



/ i^lhl ' i I i.l 



poi*tjlaii .mechanics 





ATiovie, Chase Witer Ra.«* In Which Oinl>0*fd, l>f|i'«-4 A™ U BTleitmj!' a Sha-lhw Crect; Belmr, 

Talciaij a Csnvaa lIurdLe a.t Pull Speeit Ln. ah Ch^i4(l4 hi Crlft^ 



]^,K— ah 4 ii Is SL 
1,1 iff w[>n[ thifi time — nili'nl 
arcli it utt LI re, while mi nlcl 

art, ii a tiew lieieiite. Tt^ 
design, hiiLlij aiKl power ii 
s ill; l; L' H s F u I 1 tX^-]]i i If- n- 
liOHr boat, or even a (il'ly- 
mile bfinr, la a (aEk of 
^h ltirli Few cii ffin c e rs are 
capaljle. 

Fine balances ol' w elglit 
diiipoHitLan, d iicly ihnwn 
uiulefl>ody Fines, position 
of rinMcrs, proii filers, nf 
tanks, and scores oF ofli- 



S5ti li or sc power ate tite hiff^e^t he can jfct 
iu this country, Hi,i varioLis “Miss Amer- 
icas/' since '"Miss America V/" have Iteen 
poicered wdth two of these. He has speed- 
ed them up, raised their compression ratio, 
and 11 ow he hag supercharged them, until 
it is said tllcy ijroduce about l,dOO horse- 
power. 

Wit El ;i total of 3,20TE horsepower, he 
must race against a hoat prjweretE hy twin 
motors ■Hvhich llci'c rated iti jlie Schneider 
Cup aviation races at Z,fiflO horsepower 
each — a total oi 5,201) and a diiterence oi 



er intcrrelatcil factors alt cotijEiinc to niake 
up [lie. fast, slow,, danger cm s or safe hoac. 
And those of the vetfran Gar Wood are 
all fast aud remarkably saFe. The uiutier 
must he not only fast eiicutgfh to run away 
from tEle rival, but it must he steady 
cnonf[li in speed and on turns to keep 
right side up throughout the grucEicijf six- 
ty nautical miles. 

lEqrc is Gar Woorrs superiority — in de- 
sign. Altboiigtl he has never towed a 
model in a Test tank, liig boats are reniark- 
ahle for tlieir scientific accuracy. Where^ 





W-e-t-TED ^MAfACE 
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POPULAR MECHANICS 



CHOIJCH THREE-POINT HIH lAMEHIW Typr 
aUSPItl3lOH MSIEN HVDR^IPILANE OR 
f ^ STEP ailAT 



Top, l\va Outbiund DTivirra 
Crxi^irrK thfi^ueh Willn 
lifctT CllmNniii Ett iHcUned 
Pisjic: Ilclow, Cha.»- 

sra Clcarinc the Wnll-of-'Fl.ri- 
HiitHod; KLght, Thr«-HiiJiii; 
Suiptnelon Drtiiin CuffibErfid 
wLlIk Od|[Liui "’gie-p'' Saat; 
Note RcdiiccLon 41 ^ Wetted 
SuTFaet in Forirer 



Ej=y 



fTfRIH VltW 
QF'^ISE AMERICA 



&TENN leifW 
OF EN4UCM hEKI&h 



sec 



aa moat iiavEil afCliittctsK trC hiding the 
Rritislij arc flrivttn to clalioTPitti testa of 
models in sucli tanks where all resistances 
are imeas tired, Car Wood has developed 
Ilia boats one from the other— by huiklinj^ 
actual boats. A veteran oi OKperience 
afjainst scientific theory, 

In undcrbody design the Britisli tiave 



copied Gar ^V'i>u<L'‘i Itnca 
as closeiy as they Ci^iilil 
[ii moat cases. The task 
of making ii boat go fast 
is to lift it as far nut of 
I lie water as puaSible, 
lenvitijj as lirtlc of its 
under l>ody in contact 
with the water aS can 
he. The ,ioh iatorerluce 
%vliat IS callcti '"the wet- 
ted surinec,” wdlich is 
Hie part of tlie nndcr- 
liody on which the Ijoat 
.Ti:tLJ.Til]y rides. Tlie Steps 
in a boat'n hottom are 
for this purpose, to lake 
away as much nf that 
Atiri'acc ns pos.-iihlc. I.Tav 
WH>od sriyji : ■'"Tlic sccrt'i' 
oi Speed oil the water— 
liefiiflcs ample power — is 
to design a boat that 
will sneak over the .sur- 
face wilflOlK any more disturbance Co tile 
water th.m necessary."^ In bis latest crea- 
tion, it is said he has reduced this w'ected 
surface to six sifuare feet. 

Ey reducing resistance in.stc.rd of in- 
creasing power. Dr, Oskar G. Tieljens. of 
the Westinghouse Electric and Manufac- 

(CoiLllnu.'Kl to [taee ll'lA) 
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COLORED WRAPPERS FOR FOOD 
PREVENT SPOILAGE 



‘'"/^v"'- 




Placing: (’ijoil in Ptui- 
[ectiv« Cnv^r- 

jnu itf Crllophflnc Thnt 
PVcTrnti Spoilage 




MECHANICS 

ca.n be (lettclC'd lr(j[i] a counterfeit hy^ 
Jroppin" tbc! fwo 011 fL table anri liKtenin^\ 
[0 t]ie r[]]f;. T]ii:i has been carrier] a 
fartlier by the in^itrumcTits (hat reveal liidV^' 
den properties or [miiuriticft in a har of 
metal. In addition, it now is puH-^iblc tn^’ 
Stltdy the internal mysteries of lUetaE^ ^ 
tbrou^b devices that nteaiurc (lie loss Cl'^'V 
magnetic properties u'hiie a metal Is 
jeeted to SC rain. In the coid-rfiliinj;^ 
slieet metal this characteristic: ii particu- 
larl.v well ^e^■eaIc(^ ljy the test. 

ELECTRIC BRAKES ON TRAILERS^ 
AID TO QUICK STOPPING ^ 

^*J^elcric brakes iiai'e beeca iiiHtaHecl ciml^ 
successfully used on ci'ci iters. Esceedins'l'^ 
rapid Je] action, the brakes are adapted 
c-'ipeciniily to trailei' trains on iccount uf^ 
tlie ease svith \h bich tbe clcctric-eable COIl^^ 
liection between tractor and trailccH can 
be made. A slight piessure oti tlif bra kft\) 
pedal ijf tile tractor or truck EmmccHatel^^- 
sciifls an dc-ctric currelic to eiiersize a . 
inaKTiet which autoiiiaticsHy sets th|^ 



Y 

<3 



Colcr has Ijccii found to have a praeticat 
a-s well aH an aesthetic value in wrapping 
■foodstuffH to i>e s^orcrl for some time. 

■MtjSt col Of. -5 permit tlie passajje of ravjt of 
lijthr wliicb promote spoilage, hut gra^s- 
J^reen and black shut out these rays. The 
effect of Eight on the deterioration of oib 
hearing foorls has hocn demonstrated hy 
plficitig cwo sajiiples of food side by ?icle. 

Eire in :t ^!ass bpttlc cspo-sefl to light and 
the ocber in a dark bottle. Mcal srj tested 
■was foiciid still fresh in tlie black bottle 
after a year, ^vhilc that in the unprotected 
bottle was spoiled. li til ter was also tested 
svitli Eike results, and the same effect was 
obtained from Celtophaue wrappers of va.- 
rioHS bucs^ tlie grass-gi'cen and black straight- type con- 
tainers preHerving the contents better The rotary 

(hnn other colors. \ of the con- 

r necror Ltiirns in 

•■RING" OF MSTAL AIDS SEARCH 1 tho omcrrnvrrmK 
FOR BETTER ALLOYS 



brakes of all die iratlers. While the e3ecf;i; 
trie brake prod need sei.'era1 years ago^ 
its latest use has resulted in tlie tnatltt^ 
facture cjf a lighter hut more rugged lype'^ 
with ail nnusctally large liiiing area. 



ROTATING PLUG STOPS KINKING 
^ I N ^<OF ELECTRIC CORDS 

Dir 

Twisting anti kinking of electric cords 
are prevented hy a rotary contact ivhich 
can he used in a wall receptacle or at any 
intermediate poitlt aloiig iu-^nird where 
there is provision 
for a conneclimi. 

It is atiaptable lo 
all standard 



.y 



'■•._j.that a comiectipn 
LJctscate inHtrujiicnts that iiCCurately c^in be rimdc mere- 
Ttieasiire llie properltEi of Miftals by thesi^Iy by presf^ing 
'■ring.'^' set Tip when n metal Is struck or 
diTTpjjcd. are aiding sctenci-^ls iti tbeif 
for new and impcocecl allovs. It 
■■ 3 long has heey known ihat^ genuine coin 












against the rotary contact with the prongs, 
since it autotliatieally lines itself. This 
eiiahlLfi I lie user to nn'iike an Liiniicdiate 
contact in a dark place without difi^nhy. 

^ ■ 
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rorri,Aii jieciiaxics 



Modem Flying Carpet Visits City of Bagdad 



Siijifing Tal« ol Arj.hiAii HJghth Ll|‘ i'll Touia Amcricajui A.r± Ln TIneLr PLaniA 

Magic CLe/i, Nocc KHda.itnai:i Mciqiia Ln SguaiE Where Only Moi-lems May Eater 



On ibeir Crif) .noun cl tlit 

u-orlcl, uvtj Anu.Ttcaiilii,_ftichairc[ Hallilnir- 
1031 and iluye .Stciplicns brouglic t!ie caIcA 
oi " A TLili laTn "X i his” up to <late hy p,‘iAsin|j 
oi'L-r l-iagflad! in clieir airiilautf tin; niudL'Tii 
liyiiiiil tarEJet. Tii the center Of the "■MatT’O 
Chy” is the Kaclaiillutn niutc|ut into ^vliieli 
^ ikhic full ^ioHlein Hvorsliipers liai'e eiesr 
— .set loot. 



annoying >ouiicJ weiS goilL'. An armn ge- 
nie lit srr rnirrc.irs now shoa s the; pilot liow 
to lust Ills L’liffineii in tunc. 



HANDY 



* light tunes PLANE'S MOTORS 
^ TO STOP VIBEATION^i> J {} 

J Tlars i>t' lijrlu are tisecl to tiiiic or syn- 
y-0 fliroiiizc tlic eiifriiics- oi multi-nnncjre<l air- 
'jfe ei afc. eliininai inj5' Ifi.'Ll '\\'tnhn-ii'hoHk-wl-n>ri,'. 



^ so (iLsutiliiiiifj Ip pa ASCII gors and so espen- 
^ -.i^'e to air lines l>ee:iusc of tLetcrioratioii 
^hv 



^hy ^-ibration. It bad been almost impossi- 
^ hie t i !3 S V aieltroni/e tbc niotor.s until ,i cliirt 
^ pilot J1 otic L-,d that across the dish lonlleil 



^ liy eatll 'I'birhiig ]j rope Her there was a liar 



rtoi Ei,ijlit, and that these liars were Eit dii 



aiig-les. By Hpccflinj^ up m' slowing 
J clown 'car 1 1 engine, he louild that the light 
V bars i[tovccl with varying speed. W lie cl ihe 
'^^^spcedl nf each in 0 liar m;ih. such tliat the 
light hiars were parallel, all the eiigineu 
:p<y ivei'e tilling at tlle dam-if Kpcetl ajid .;fhe 



RACK FOE DRIVER'S HAT 

OP OF AUTO /jj{^ 

Auadiecl to tlie 
inside top oi the 
a u t Cl [|] o h L I c, a 
handy rack liold^i 
the cl river's hat, 
coat, glo^ cH and 
newspapers. A 
cl.ainpiiig tlevice 
hoeps roriil maps 
ill sight, Tlie hat 
holder Caul he fas- 
tened to the; front 
or side of llie ear^ 
or may he Installed 
i 1i the U lUi e d 
space on the in- 
side of closet doors. The frame is made 
(if plmcd, lacf|uered and rngt proof wire. 



C.As mantis .1000 radio receiving sets 
may now be^mrated on tlie same anten- 



na witliuat 















cud I other 
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, j „ Frazier Hunt/ 

^I^HE t c^ltnT’ll \ s 

dtsk .mtl disked hiFt secretary tcKscnd 
iti one (if tile olTite F>oya, 

A Sturdy, bright -eyed, enger lad oE slx- 

Tcer, linrn in ,t. little villaEJC in cenTr,'tl 
huatij bill livinff in New York since hf 
was nine, entered with hi& cap in bi& hand. 
He had often seen the great man jiass in 
and out of the ^farconi offiGcs, and lie had 
norshipped him from afar, Imt this was 
the first tinic h-e had been atone with' him, 
In a gentle l oice tlie great man directed 
the hoy to take a paeVage to his hotel. 
And then he asked h|rn how (ong he had 
been working for the Marconi company, 
and whether he was really interested in 
wireless — ‘as radio was cailed a i|uarler oF 



"I’m studying niglits to learn httw lo he 
an operator, sir," the Russia ci -A ttieri can 
hoy answered, 

''Tliat''s good— 'you’ll make it all right,'’ 
the great Marconi answered ciieourag- 
ingly. 

The toy did make it all riglilr Today he 
is the president of the Radio Corporation 
of America and head of half a dozen other 
subsidiary' compiuiies, and the great Mar- 
eoTii is his intimate friend u'hoin tie visits 



a century ago. 



each year. The hoy’s name was David 
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£larii( 3 nr. I’a me hi;; lire 
ftrtili likt; :iti esiiitinj^ licE- 

— a silitfly in ai- 
lioii iL [111 irliaractcr [le^'el- 
opment tliat couki come 
true anly cincc? ill 
faii.ta<nc a^e acid in ttiis 
fHntaHtic coon fry OUl'-i. 
r>aviiJ SEiniulT’s fatlier 
wa?. a poof and siruj'- 
jjlicljj little merchant in 
tlic fai'mitij? I'iHiifrc oi 
U^lian^ Min.Hh, in | 1 ie ecn- 
ter of European knssia. 

Hu liac! a \^ itc and tllfuO 
chtidreil K a till work anfl 
save Eifi lie inijrlctK lie 
eonldirt aliuaiE. Four 
or fi\-e rhotisilUl 
away wasi the 
mastic land of 
America. There 
he was sure tlic 
g'cSud life would 
open j'rnr tiiin. 

Finally he could 

llte call no lunj^cr, atid lie sold IiIe^ 
HttEe stock of gO'O'd&i and in lliird cla?s and 
steerairc made his uay ifo Xew York City. 



he a r rived Dri^'kl liad tm ir-o to 
n orl;. Hii fcrsl joh 'ivas sell in ii^ 
newsiiapcrSj and all during lii' 
Iroyhood llf'd Iju Irp at tour o’clocli 
in the nioniiitfj and otten would 
ivork after school until niidnij^ht. 
Tlie filrt'ClS of A'eiv York, and tllu einl- 
less dow of huniHin being^s that lie sharp- 
enud Ins wits on, were liis uii iversitv 



]^iu il look six veafs of fiafd tvork and eonr&cs. Rvcmnaltv he Unislied in a New 



desperate sa^injj to jjet cnoiifjh money 
tOj^ellier to liritii^ over liis fiinlily, evftl by 
tlic cheapest pasaage. 

Davit!, llle oltlest, ^vtis ainu years old 
when (key aiiiccci in New Yoirk in ihe 
stt 111 liter of lWi. 1 . The fatlier hat! prepared 
a liny flat on flic cast side, bat there w.a- 
aO little ilicuiey ilt:it almost from tile day 



York City' pul>lic scliool, anti (lien he ^vent 
(0 yvnyrk fitli time- as a ifarconi iiienHeiifter 
hoy. .At nif^ht lie stuyNed telcfraphy on a 
little iiistflimeill lie hoiiftht to practice on 
at home. When he was sixteen he was 
made a )tiiiior opefalor, and then, the next 
year, he was a in II -Hedged opera tor, as- 
^ij^nud to the isiasconset station at Naii- 
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ctitnyltiioTi of this course ^ lie ’iVi'S made a 
radio itis^eetot for ihc Mareoni company 
and tlien an instructor at the Mateoni in- 
stitiitc. When he was fiventy-two, he be- 
came chief radio iimpcctor and assiHtant 
chief engineer. 

Two other heroes had entered his life 
by tiiiii titlte. One was Edward }. Xally, 
vice president and general hiaiiager, whu 
]iad eonic to the Marconi company in 191.?, 
Xally it wa3 who took a keen interest in 
pushing this eager hoy ahead, and the 
!)oy, David Saruoff,. paid it back by 
using ibis man as Eiis guide and goal. 
The second Lnsptrer was CK-Gnvenirnf 
John \V. GriggSf president of the Mar- 
eont company, whose gracious person- 
■alitj and j^enius in handling people, 
trmchert deep and responsive cliords. 

Each year now saw rapid advance- 
ment in the career of this arnbitious^ 
hard-workhig, liard-st tidying Emmi- 
granl'hoy. When he was twenty-six 
be w'as made com mere iai manager of 
the Marconi company: and then in 
I9jy, when the Radio Gorporaliotii o-t 
America was. formed and absorbed the 
Marconi iiileresls, lie became its com- 
nierc'ial manager. 



hero, 
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tucket island, 
Mass. Already 
the gigantic 
dream of wire- 
less and radio 
had caught him 
in its inexorable 
web. C i rc u m- 
siUilces th-ere tak- 
ing charge of his 
life. 

That n e X I 
year when he 
was Jlinetccn, 
he was wire- 
iess 

on the 
"Heoihic’' of 
e w f o u n 
lattti, .i;n<i 

lie built the wireless on a seal- 
Ashing vessel and mntle a trip 
as Operator in the ice field.s of 
the ArcfiCr Now for a time he 
was operator on the S.S. '‘Har- 
vard." Steadily he forged 
ahead, For two years he was 
wireless oper.itor in John 
Wattamaker’s store. Then his 
niglu study and hi? dreams hc- 
g.in to take shape. He attend- 
ed an evening class in electrical 
engineering Pratt's 
in Hrooklyn. ]■' oil owing 
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rllt [iiust n:itLir.i[ tliinj^ tliiLt T slioulc] riclt 
jilnug- whh It, It ivai circurTi^laiice. too. 

tli:il ])Lit me in ColjcIi at (lie riglil inoninit 

in niy Hl'e ’.vitli attcli inspiritijj iiLeii :is ihir- 
coni, anti Nally, and Grig^.? — and btei" 
O^VL-ti Vounj^ aaitl Gcuer:il Ilarliortl. 
tlm cli air mail of the Ijoard of di- 

rectors of the radio corporritLoii. Each 
Came at tllu titiie in my Hie vvfien lie eoulcl 
(In tile rmoftt for me. Tlicie were afl pure 
eiren iiistHince&." 

And tJien tliis sturdy', hroad-Rhoitltlercd. 
idue-ffray-eyetl man, svhosc yuulU syrt- 
elifoiitiiei with the 1>ifllj of radin>. went on 
talking :il>OLit tliis fasciit.it in ^ art, 

'"Padio is only started." lie exidained; 
^'that's what H-till makes it sft iascinatin^ 
to me. it is stiii a tiring of mysteirv — of 
tHc unknown. YOU SE3i. THE SUM 



Onen D. Veumjr. Sanuifl"s eyes slione 
with a strange Eig^Hi — aEmost of wo-rsiiip — 
tlie other flay wHcn he spoke to me of Mr. 
VoEiojj. lie was a young mail of twenty - 
eiglit when lie first met this older arni 
xviser and more esfiericnccd great man:. 
That ’■eas thirieen years agfJ, ami thmuglii 
lIio.hc years tilere lias jeron il up a eoilJ- 
radesliip ami au affenioii iiyiteceii diesc 
thvo men tiiaC is iinleed a rare and l,ieaiiti- 
fill thing. 

David Sarnofi was really on liis way 
now. In iy2i. lie was made general mail- 
age I' of the radio corpor.ition, ainl a year 
later its s'ice presitleilt : and tiien in I'JJ? 
its exeCtlti^'e vice pTesJileltt and OH Jann- 
ary .3. its ]ircsit!cnt. 

He had grown up svitH 
the great radio business. 

IIo Had iiifirclied liantl in 
Imnd wit Is its magic di- 



ve lo]i me it t, .As it 
Had gained in im- 
jiortance anrl si;;e 
so had he gained in 
]Kiwer and stature. 
Its oppjortnnity wfis liis u ppn-srUi ( 1 < i t v. .Ainl 
tile ulEler day. in talking to him ahoi.lt all 
this and svliat part luck inigEit have had 
in it, he said U> me : 

"'I think ninny nietl. wli un they more or 
less arrive, tin con sc [on sly work up a the- 
ory of what luck and early wisdom Have 
had to tio with their yontliful Rurcc.R-scs. 



Persona lly I [liiitk they have Very little to 
di.i with ttienl— I think men arc the crea- 
tures of circumstance. It was only cir- 
e LI tti stance that per mil ted me to grow’ up 
witli radio. As 3 grew older and dcvclopctl, 
it grew ohli-r and ilcvctcipcd ; and it w'elS 



'J^OTa T . O K K N- O W LED GU 1 S 1 X F I .X ■ 
TTEKJMATJA^ SAtAUT. COMPARED 
WITH THE SUM TOTAL OF IGNO- 
R.AXCE. AXD .AS WE ADVANCE 
OUR KNOWLEDGE ONE PER CENT 

tCfiiKiiUiisl u? yaET l]sA3 
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^^Seatrain^^ Called Most Unusual Ship Afloat 




gtnuic craiK=. l^eiiu;Liii this^ trart'. hh tiosc 
Lwo arrtJH ;ii’c raised hif^h iiu<i tiu' ilifL U 
till ter] il;<! steamship is I tie "Sea- 

mil IV." I'ht> ve-isf l tiidv ii ii'aiii Ferry 



COME ten miles below New Orleans. 

La., is a larce freijjht yard, belotlj^lll^ 
!o the Missouri Pacific railroad, facUig a 
long dutk, vyhtch is overtowerccl hy a }fi- 



Dia^fam liF B<tai WliEcta Crnries rJli«'iy-l->™ KailTCii 
C-ira, and Cttiii«: Th-at LlEla ; LeH, One af Cn-t 

{■n (lit !H<]liL 

will) a capacity ih' iii net)' -five cars. But it 
itiffers from others in that 1 1 plies between 
Xe^v OrteaH:' iimi liavana, rulia, scparal- 
eel liy one Eialf uf llie Gulf oi Mcxica, 
wllicll has til he crossed weekly, In (Ite 
frei?hr jard a nuiiilier oi fwitekinf; en- 
gines are EnisiF)' ClVj^agecI in sorlinn the 
tarS-, ready to he sto^^ ed almard live “'Sea- 
train." Each tinic a car is phiced on a 
cradle — a hi’inigijliki; slnjcture -lul tlie load- 
injg' Track — the cratte raises the whole 
hridpe with the secured car amt gently 
lifLM it until the top is readied. Ruiiainj; 
on eight wheels, the crane carries the era- 
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tilt; lo tlie ceiUer of the holtl, And hLq^vIv 
lowers tt muit tlif? pro|)tr cicck Ihh Ejects 
TtMeliecl. Then tlic f^LHtcniiiff.s, tvilicEs he 111 
ihe ear on the crEuJICr Eire loosen e<l and the 
car pilUeci into its rieiitined p trace an 
the deck .Hid tlieri: aeciEred. The ivliecl^ 
Eire loL-kcd l)_v folif ]joner (ul Steel elamps, 
^vllich prevent anv forwar-d, iiinthin. To 
relieve the strain on the iiiaiii bprhl^S of 
the CEir, jacks teliSc it. StrOHiDr chains^ ivitli 
timi buck It’S on cat’ll side, pull the ear llriii- 
]y on tlie jacks, In this wav, the car be- 
conic.s ].iracLica]1y an integral part of the 
vessel and even in heavy seas tltere is no 
danper of its hreakiiifj loo sc. The loai.iiil|i: 
operation is dutie Eit the rate of one car ill 
four ininutcEi, ivtiilc, if loading and unload- 
injT are tione sin I nit an eOti sly, tncenty cars 
can Liuis lie taken care of in one lioiir. 
The value of the serviees renderetl by llU' 
■'SeEitrain ' is very ;;ieat. A freight car may 
1ie ItiHiricil at a certain luaiinfacturinfj town 
and un In railed at its destination iti Cuba 
n-ithuiiL ntny fm'ther handliri;. Two simi- 
lar ferries will lje Iniill lor operatiun he- 
tneen New York and Hava Kina. ^ 

e>/D ^2 

WIND VANE TESTS LOCOMOTIVE 
FOR WASTE OF ENERGY 



To (IctcriLiinc: wUat inlluence the w irn.[ 



has on tlie waste of eneTKy, a weather visuk- 



is niotuited on Gcxnjian Jonj^motives, Per- 
formance under varyiiij^ weicher comli- 
tions acid the result in 3? cofiittniptioi; of 
coal, oil or elcctiicity'' rare tested, the vranc 
slion infr the wiiurs direclioti atid velocity. 
A reconlinjL' insurumert in tlie locoinotiv'c 
crab is connected/ to the ^ane, which is 
placed at tlie Eroi’U^i the etij^ine. 
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LigliiliQULC ICt^pcr Sbicudiji^ TLtmaea Lamp 
Guard MEchartuTi aH'-airisi Sun'i ftayi 



tD 



COVER ON LIGHTHOUSE LENSES 
PROTECTS AGAINST SUN 



Fur protection a)jain.Ht the sun, a cover 
must be placed over the lenses of light- 
h Cl use lamps. If es posed, the lenses he- 
ctniie g^iEiiil Ijuriiin^t ^ s tltEit fuens the 
snn's rays ou the in Hide of the Ira nip. In a 
I'l'w hcntrs^ Lbe EEintern becomes so hut 
that the h^lilhonse ki'cpcr cannot enter it 
to clean aiki pultr-ll, rami tlu're is dao]^er 
Of serious tlamsiije tu the tiiecliaiiisin. 
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Friuiit Aiiacbed i-a From af La(ainDiJv± 



Dial m ^ininr Cali RccDidppW^EaOi^ CucidltloiLi ,on 
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BONES OF ESKIMOS’ ANCESTOR 
FOUND IN MINNESOTA /.i^. 

'riim men have inliahitecl America at 
lerani tS.tKflii years is the eon cl us ion of sci- 
eutisls who have examined it skydelon )Jn- 
I'Eirtbe^ itli .MirmesrjtLi. It lay twebe/Tcer 
iH-neraili layered silt, foruted in 
the fflacial age. .Ah lire iyt sheet 
u-1 1'crajed, the silt flowed into And , 
li licit l;iliL','i in ^riiinetfola. This 
bap p cue d, peo I ogi H.ts c s L i in a L c, 
Iti.tuxi to 2t'uyt0 years ago. Tlie 
>kek'ton is pronounced that of a 
twcnty-Ycai' old /until, with pro- 
trudinf: jaws, ^ 311 II .suaUy large 
teeth LiiVd apelyfcc iiose, Mera^nrc- 
itic II ts indicate its relationshi].! to 
the Enkiino?'' rrathcf tlian the In- 
dia eIS.= A CrtiiEe antler dagger and 
a trarge nholl pendant, each punc- 

Wi d V tying on the 

T*at R^nV \weL-c fouiifl t?esid*v lllc' bol( 
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Gas Guards “Health” of Art Treasures 




J If lore tijreiffn an ifeaSni'es c:iti i-ntcr 
ncrtii: m 1 1 ’.f u I'll s, ilicy MU-.I iliruu^']] 
r|Li;iranttiic ,'U [lii.' fiori ^^f entry. The f|«Ai'- 
uiHirie nas en tali Ms tic J I'or Itle prutccticui 
ui cirt itt lilt* 1 1 1 nscn ni F . \\‘llt‘11 aulli|Lifs, 

jjaliKinj^.^, si nines amt o[1nir ^‘n■l• ks tire 



Top, M-tw 4tid Old Lti M-BEki-; Btyttodn ajid Kialit, ‘Worh- 
Eci 'Wear Gba Majbp WtiLIt 'P'linf leatirR Art TTcaHurol' 
Ln Ttie Muieumj of Btrljn, <j*rmSTijr 



c; Sfn I'lirk Tl - i 

tarrifJ iitln ' leniiany fi'!«iii AhiltLca, At- 

rtcA, An'U'iiliil an 1 1 A^kif eacJl i.)l>jt*ct is Sub- 
jcctci] t-i ^'fiison if.i? tliat iL’Ttr.iy-: imilhs, 
wood tiTirtlls and j^ernis oi sleepinfj s-itk- 
iic.F.F and [ropicinl di?:eascF, Tlic fiufiraiitine 
officers ivear jfas masks, 



SAFETY TESTS OF GRANDSTAND 
MEASURE CROWD’S FORCE 

5"i) “ U Vfcn die home tfam’s hero hits a 
hunierun and the roar Lug crowd jumps to 
its leet, a force of at [east live pounds U 

V exerted against eadi scinare foot of space 
^ in the grandstanfls. To resist snch a Mrain, 

" — ■ Ihc stands must be built stronjt:].v, well 

o¥Cr-|wefserfljcd“Hnitli1 for safETTT' Tests or 
a steel plaifomir sis feet squaren show the 

V stress of crowd niovcm cuts and the part 

A>'iL 



\ti tlic .[jraiidstaJid on ivhtch the greatest 
force h applied by ttie fans. More lateral 
force is developed hy men in a sitting po- 
sitiotl than when standinjJ. Greater forces 
arc produced lay three men than by nine, 
a capacity ituinber for the sled platform 
h^'hich was suspended on rods like a lawn 
skiing. A standard three-row portable 
steel grandstand, four £cet long and erect- 
ed on the suspended platform, helped to 
show the nia^timuin strain a frandstand 
would be expec^d to meet. If such struc- 

Wi ^ 






/ ^ Porl^XrAn MT'( H.1 



S-f[i]are fcic 
linear foot 
well ^virli 



iny 



ture? CEin f ik'c c.irc oi tEiinecti pounds per 
t or Lxvertty-four poinids per 
o{ SL-filS, (liey fti'c cnnsicicrerl 
tlie liTnit of safety. 

0 b/ 

EKOSrON S^TEALS HUNDRED TONS 
FROM ACRE EACH YEAR 

Erosion sieals'v^ecr 100 tons or snil fn-Mn 
eacli aero of luiyderatcly slojurifr fields 
every year. Tn a test Ity tlie depatUmiTlI 

of affricutUife, 105 tons \v'ere lo-i iro[% 
corn lanJ in fm’lvic- ntontlis, thcmij^h ilie 
slope only I4d feet aild rl^^ iitortti,^ 

severe than the avd'age Sand in llie eoni 
licit. A cine-incEi rain renirn'ed nineleefii. 

on e-ha Ef ions of ricli topsoil from an': 
acre unttcr test, u liile I'mty per cent of tlie 
r.ain ran off tEie j^round instead of soaking, 
in. f'Vom some slopes, the expethnenLety ■' 
found, fifty' per cent of the rain ran otT, V 
carrying' etiorniouii loads of ricEa soil. An'^ 
a resiill, (lie com production on IjadSyf^ 
eroded land is only fourteen hui.lLe].-:, a^ 
conipared willi filty-one bushels on sinf 
attended by erosion experts. Many fai iu^ 
have E»eeti abaiirEuned E»ecaijse na.nLci'uE 
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toST ^WERFUL "NUTCRACKER" 
GIVEN SHOCK ABSORBERS 



erosion has reduced product! oti m much 
that it ia uiijirolitalilc to nju-r.ite tltein. 



M^c'HinE Capable oE t,dl!ltl,'dCil!l'Pi]and CruiliinR Pewtr 
and It] S<4 nf Sliptb Abrarticrs 
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FOOT-PROPELLED "STREET ZEP" 
RUNS SIX MILES AN HOUR 



Bo viyieiU '■vere the '‘slronpr-arnd' oper- 
ation fi of tlic! fjjiaiu "n tit cracker,'’ used in 
te^Eoit;^ nialerials iii buildinrr Hoover dam, 
tliat eminent eng^ineers 'itere I'otced to 





Propelled by pedals, a vehicle that re- 
sembles the rail "'ZeppeliiP' has appeareil 
mi the (itreetii of Berlin. Its four OCCLI- 
Eiaiits can niaintain a speed of Ki?t and OTie- 
lifiU miles an hour. Four iLuem ployed men 
built the car for touring Ge-rinany. 



T>. ii ZcppclLn- Lilu VeliLde Is. Drlvcsi by Pool ]|o. C[VriitvTi 

Ih* Car alenE^Etatin Strent dh Taur oE Gersaany 



pn>viile it i^itli ^Etock alni-orbcrs to pre- 
vent it fioin scricmsly itljtiriiiK lEle Elenver 
federal Imildiiiff in ivhich it is TustulIctTr 
\ V ui^^ftTTiTr drifl TiFnir aird TraTta I de of e^iCi't- 
Liig^ a crush in poi,ver of 4.tKJyf<HK) pounds, 
tins testings m.icliinc ineasure^ tile teiJSile 
Htreiifftli of buiLtling' ma- 
terial &. T 11 c ru H h in t cst h , 
it produced >EDOckTi eniital- 
injt an e:Lrthr|uakc ivliicli 
shook the builtLin^ amt 
threat sued to locisen its 
own foundation. Sliock 
absorbers, in the form of 
Inij^e coiled spriiiffR ,ind 
heai'v cork pads under 
the footplates of the ma- 
chine, Solved the prob- 
lem. Now, the most 5{iib- 
l.M3rn of mater in Is may be 
crushcfl wit bout ili^turb- ^ 
iilfT even the otfi.ee work- 
ers on the floM above. 
















COURTNEY 



right iic^v 13 irliat tlie 
_ Ont; tii;ks;t '^ti-Ji-A-kiiig 

jjPJ ydu-u-u a-a-l-1-1 tlie 

wsiy-y-1^ lEirongFi-li^]!"' 

" W rtif ail s ni 1 ] c h nitir <? 1 1i a Ji 

■ fL circus ]Jer^[:)^nL:LTLCt;. 

liy proper concent ra- 
tion. nut mi the acts., 
but on llie “iVay circus, at h let eg accoJllplisli 
tlaem, you'U learn how to fall doicnstairs 
without httrlinj' yourself ; whnat (0 do when 
the step ladder slips.^ am:] liow to stumble 
wiLliout every liody on tlie street hurrying 
to pick you up. 

The first thiiiK circus people learn is 
how Co fall. An aerialisE, for instnince, rlocs 
not confine bin] self to llis trapeze in Ecarn- 



jn BcLdw, Hmw Ed Fail ; WrJaE 

^racliuei LLbcJir; B-pir^rt, AUirillrti; 
'by Ugsrijr lCDe± u BFilct 



Ho'b'b SitnJE of 4 
0 j iijjHCTQid. FjI] for 
eK* Av«r«KB Ptr- 
Bon; Slippiag 4.41. 
Bmana Petl 



ijijj ii.ni uvt-T LJiinK 01 vour 
circus ticket as cheap insur- 
ance ajjainst tract II I'Cfl bones and 
a ftospital hill ? 

For instLi]]ce, uheu the hand is 
play in ft. aiid the stages ai'C occu- 
pied by “^perch perfuriners," one 
of wliorn balatice.s a lung pote, 
wbile the other, fit the top of iliai 
pule, proceeds to stand tin his 
heatb there may seem slij^ht as- 
soeiation with that thill fjerti u K op- 
eration known as taking a bath. 
^ et tiuTC is a (lE&tinet Conrcction. 
-A far greater percentage of per- 
sons (lie fr(3m falls in a bathtub 
Ilian by Falling irom tlie tup of a 
]jcrch. The man on tup of the 
perch kuuws his business and the 
bather doestl'l. Bui the 
principles are exactly the j 

same, 

This -will he explained /y d 

later. The impurtant fact f/jf 
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|]i|^ liis 4 jci. Hi" I'ifst ijraclticti-i 

151 (fi l(ip &nfcfy iipt, -ifl Viinciiip 
^r;Kli]iiLt]y from :i tuiiiLlt; tu ii 

1)];? A circus penfornicr ciui 

f.iLI WLlli n s'orty-loot lacltEtr aj5il 

mil even be scralc1ie<l, ^^he^e (Ire 
u 111 n ilia ted iiiiEht Ik: erippied sir 
liillcid, It i.H jiot eR-fi-eiuirtUy bee.! mac 
ihe pericirnicr is atl alfllelf. He &illV" 
p(y knoTvs. Jicnv tn sake a Utiulhic. 

When the closvn on the aerial 
bars ji Friends lo fad u^er back- 
ward, he chicfi exactly nii,it the av- 
erage person ^'onld Jo. He spreads 
liis iegs. he throws back his head 
and sptaivls 1ti> arms. 'E'hus fie adds 
to the moiiK'ntuni of the tail, hriil 
while t[ie audience slirieks. lie sud- 
tleiily sliiftft his stance — aiirt doesirt 
fa[] at ad! And wllen am;] t her clown 
it um hies, flappiivg "flat cm his face," 



Ti) l-llL Sot^Ey. Lurn cE 

a Cirrm- Per. 
EaTmtr an ihc Ti^hi Win 



Jf Von Scutnrilt, Pm 
N iMt Sprawl; Td.ke Ic 
Eaii^ 4 h 3 h <3^ n i ii 
Phoao 
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iTe^xr releases his handliolds until he is 
safely liilancofL Nflitfiqr she mid a hallier, 
Have you ever seeii thcjse cu!li|)siljle 
steps iiii a circus? Where iliey suddenly 
j'ii-c way anri the clown has tm> I'ooling? 
There's httle difference hetweeu them and 
tripplnff on the steps at home. Except at 
home otte sprawls, jitalis witdiy for aid 
lliat isn't there, or flops hack and irac- 
rurcs the hasc of the skull. Jiany ciiiU 
dren tunibic all the way downstairs and 
are only slightly bruised. They merely 
hump along or roH, In this regard, it 
is pOS slide for a person with no knowl- 



LeEI. Start eE PtLl Eriffl 
Ea.i]; BdIihii, .Gjabbicij 
JtBtl TutB* Fa]| into a Swing 



RLidEr Rtaidv Ear j S[>n3Er9a.u1t 
DT Rail LJ SJic Shauld SHi? TrOiiri 



X at LI rally, one ques- 
tions why Liiliall LeU- 
j.el, the circus w'ortd's 
greatest ivom.in aeri.it- 
ist , .should have been 
k tiled by a fall in Co- 
pcnliagcu, tw'o seasons 
ago. It was not becatrse 
she fell, hut the way slie 
fell. A swivel had l>ro- 
kcFE on one of lier rings. This broke hCT 
grip on the other, and (lirew her spr.-iwl- 
iiig as slie started down'^var'il. If the fall 
had been greater, she might he I in' lug to- 
day, But it was less than twenty-five feet, 
aiid iji 1 1 tat space, the little “Qiieeit of the 
Circus" difl oot have: time lo right her self, 
ami "take it rolling.” Bile crashed, ilean.! 
down, to the floor. Her sfcnll 4 L'.ir frac- 
luretl. xA fall of live feet more might liavc 
saved lier, 

Tlie ctreui insists that one who falls 
sliOLitt! ^'go ■^^Lih (lie fall. " Gravitation 
Caiinot be ]j eaten, but it can be cirOutn.^ 
vTiitot], There's that matter of the percli 
perfo finer and llte fall in a batiuulj. 

Tf a percli pcrfoi'mer standing ou his 
head must not fall, the i^atiLe rule applies 
to a batiuub. The way to do it is to emu- 
late the perch performer. That man never 
lets go until lie kimws his balance. Bath^ 
ruh falls are largely c,a[iscd by lack of that 
essential qtiality. The pcrdi performer 



etlge of acrobatic.s lo jump from a swiftly 
nvrivitig train, suimble, fall aiul not be hurt 
beyond scratches ,iod hruisC-S. .All that is 
necessary is to tuck in the heart, raise the 
arms, double up (he body as much a.s po.s- 
3 tide and roll. The speeil wdll attend to 
the rolling proec-s-s, mid the rolling pre- 
veiLti serious injury. 

If this sounds ridiculous, watch the act 
of Clare Bruce, the famous riding cloLvn 
of the ReifTcnach family, In one portion 
of his act, he leaps for a horse. He migges 
it, apparently so badly that he catapults 
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IE EiDme 5ti«u]d 
yMit, HLd.«r Gt>n 
iritfa Ii u Faj fta 
P^qpitl^i H-dU^ 

L'liliiely Ovt?r it. 3leiu]c[[ for irtjur-y Otl 111* 
lii|i.|jfn:]Ltniie track, Rut wlicn he strikes^ 
lie i:.\ii:iiiJi bis ariiiii :md ieg-i yn1>' cnoU:^]i 
jo j'eirm 1,ho i^ontflct and to thrntv 3iim into 
a ^Iraij^lit, ^pinnitijj iimtiou, llii body iitilT- 
ened, liis arms rai&ed Lo covor his iace- 
Over .'iLid o’^ cr he ffocs, turniiifr wil]i aL- 



WEjer Vnyr Foot 



SILpdi, n AbiH't. Turn Fa.ll jnia Poiiiion Like 
TKa[ Shown at ctic LeFt 



iihu!tt iLii'i'yii'i^ ■^jicctl. Then lit; u]i, 
tvaves. ffaily jo ilie iunliriu'c rtinl p;i>ys bfick 
lo j1u‘ riiljn'. ft's jiart ot lii5 It’i'iiii^. Hy 
tiot's it nvicic a day. 

Heft; ciidoetl is I lit true ]ir[iici])le oi tlie 

rijflif kind of a tiuiibte. .A rou^^lt fall tv cm Ed 
lircak bonck, Imt a hall can roll a lonp 
jiiuc witllijlil injury. Tllt rrillin;!^ Elloitoti 
up g^ravitatioii ta^Py and jrradttally, 
.A COlliiiiioTl iiiita:;1it‘^ an aiUcnobile, but. 
iberc’ are billions of ^racinal sEops every 
day on .Aiiitrica'.t htp^hteayii, 

To defeat ^rHiyitaiiott — that the real 
art of lakiiiff a luniidc. Cotlona knovva 
bow lo fall. He siiiijdy puLt dowti ibe fool 



that is in die air, turns and, in £ 11711111 }?. 
(ii'tfiks a l.iiff pari of iHe pitlE of j^iaviia- 
tioii, and littn j?rjtS to tiis llaTld& and 
t1iij?bii on tlic ground — in ttie oppoabe di- 
Ffclioii lo vvliif]! lie tv;!!} fjoin^. As for llie 
slip of tile lieel on a 1>anana peel, he pubs 
hack I he leg that tea.s taking rbe- step, jerks 
loruard ilts body. Iil£ttai:l of forcing it 
hack^vaift by grail hi ng a ltd f,]] raw ling. 
IttnrEs bis knees anti crOuebtS. Tile aver- 
age Ilian shools Inaili legs in the air. falls 
Hat baekvvaril, hiti bis skull or gets a doLI- 
hie ii'actnre of tlie wrists. The usual per- 
son goi’s against ibt tall aiut adtls to the 
riiutiieimniL 'J'lie circus performer pots 



popular >rECHANICS 








All Harry Rittley doe 3 is ride the fall 
11 mil the chair is a few feet of the 

flofir, lie h.ui pulled his leffH hack so Llmt 
they touch the floor a sccciiid he fore tlie 
tables and chair strike, Tkeu he docs 
three [^ackuard roH-o^ers. Conies to liia 
feet and take 3 the applause. 

'W'lieii (he uninitiatccl man hag hecn rip- 
pin[^ hack his chair until lie is off halante,. 
he flails wildly, thro'.es back his body and 
goes on over, But a circus performer 
shoots fiLS body and arnis forward, thus 
detearinjf^ gravitaTiem by putting a brake 
rif-aiinit Lt." Instead of pushing' out his 
Ic^s, he pulls tliem back hard. The chair 
^005 to the floor, and he remains tn a bent, 
statuliiifT position. In other words, he lias 
liNTilLincctl hi-s whole body Lij^ainst a fall, in- 
stead of adfliiiJT tn nverhal- 
ance. As for a stuml>lc, don't 
sprawl, Hing'c your knees 
f| tiick ly a ntf tt d O w n to 
po.-iiiiciini like a runner await- 
iiifC tlie ffun- 

Thus tlte list jfoes on. The 
pirl who falln from a fallioj^ 
horse, jtfoes will I the horse 
as lonj^ as site can, then dou- 
bles tip iilld rolls. The per- 
former with ,a feet cry step- 
ladder doesn't gralj for an 



It Veu SiumliiE tm 
SuIti, Dqti'I 
Lijw Ctmer Phold]! 
Ifujiinfile; Sit 
Dciwn and SlL4(, 
as at Biaurjm 



with (he f-tll and suhlraels from 
it. Is that clear'?' T el'll aps the 
example of not hein^ injurctl l)v 
a lipped-over chair will make )t 
easier. 

In the Rinjjliuj^ Brothers and Bariitin- 
and Bailey circus, is Harry' Rittlcy, wlun-e 
1 1 tain .Stunt is lo climb to the top of six 
t.iblcs placed one on the other, sit on a 
diair, [ind then topple the wdiole affair 
over backward. It r cents terribly risky, 
ft would he for anyone Ijtit a circuj man. 
But any person could do it with one or 
two tallies and a chair sitnply by lioldlllg 
liard to the rules of ialling. 
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iriiJLj^injiry fjifUre, ]uit re- 
Etuidu Standing: 
lop of flic ]a.(J[leT until 

il nearly t O u c It e 5 the 

j^roundn tlieiif wdl'hal- 
.•Lncc<1, jumps oft a cut runs 
it lew- jsteps Lo overcome 
(lie effect of The inmp. 

Tlie averjLj^e stepladdef is 
only a^aoiu six feel liiglin 
jukI (lie si’i'erage per-son 
can lake a si>:-loot jump 
witllout injury. Ben ides 
it isn't a si^-foot jump. 

Tlie arc of tlmt stcplad- 
iler itl j^oinjf dtnrti rc- 
(Euees tire heiglit. 

Alirttlit Codtnia anri his 
f n'ot 1 i e IT 1 -a Eo ero ret ti rii - 
injj" last sprinj^ from Cali- 
fornia to ilie oponinjj of 
the liLij shoiv in ^rndi&on 
e fT a r tE e ri. 'I’ h e y 

\\'cre di’iviiig; jL e.ar at sis- 
ty [tiilcs au Emnr. A front 
T i re 1 ) 1 e w out, i Ei r owi ti^ 
the automohite into a 
ditcli. Iiiiinctliatcly Emcli 
met! li raced tEivm selves 
and ivent 'vEtli the car. 

They f lid not stretch tlidr 
arms loosely or stvin.ij 
their le^s aE>ont in ail ef- 
fort to out. Tliey 
simply held ti^lit atid bc- 
Cnarne a part of tliat car^ 
as m tic El a lislurc as tlic 
upliofsteiy itself. (iceryu Flcre tEiat auto- tEicory of I'elaii city. Tlie calCnlatLOEis IrOiil 
moUiie vi'cut. they n-ent also. ^vhich the proof vim El E?e taketl 'vill result 

The ear leaped for^hat-rl, stag'gercd from years of stutEyin^ .-1111 and star li^lit 
drunkrnly auft hit a luj?. It caLapultcdr ^ tliroujfh tfie griaiit telescope al ■['eSegraph 
ridirij? Eiisli in tlie air for two complete,^ MoLintain, Potsdam. Ciei tuatiy. as well 
ifirwarct revolutions. When it had settled-^it Ollier observation [joints throiijr limit 
don't], Aifrc(|ii lonthcd at Lalo. iFie n'orld. About UXI scientists, dedicated 

"Hurt:" asked .AlfredOr 

6 _\.» Pit- 

A o, arc YOU if 

"Xot a hit,” answered Aliredo, uncun- 



M«mb*i of Aitronorcien.' nt Tilticr^pli ‘Metinliin. t^evdam. Octrstitt/. 

3.tudi<5 Stan Oh,ie ^ Otin; 



seioii-^iy lyiii^. 



Fie EiarL n. sLitfht bruise 011 bis forehead.' 






•to a life of stmlyinjf the stars amt the 
str.'tt(]!i[)liere, live at Pothilaill, ainilU IToily 
the rest of the tvorltk / 
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STORAGE BATTERY USES lODIW 



Iodine, comnionly 11 seif as :m a]itise|.fti 
is file ac+f’"' “’■'<erial in a storage hattery 

5 tlial .3 superior ti 1 the lend or 

Eli c kel-^^^Hp > low on tljc tnai'kel. 



SUNLIGHT STUDIED FOR PROOl^ 
OF EINSTEIN'S THEORY 



"A/o? ( 



a total eclipse of tlie sun, astro n-omers^ looks 
llOpe to recunstruct proof of Kiclfitein's^ off aid tla 
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I ary dry Cell ujuI ^ives 
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3fU S ^JPOPULAK 

ft 3 ^■•^''tX.T' *;'i Lt| ^ Jr ^\ j iu*i u.f7 

ENDLESS CHAIM? TO STRIP 
CUTS COST OF LOGS 






Sliarp Knlvn dji C 1i«iii SUl± 
off Bark: C^±rd.Ecir MoLdH 
Hand(n b Trimmer Autn- 
ra.>LL^aLlv Idnvn Ahead 



(%4 eUvLuj fe 

rt-'HCfvrcJ] sliows^ tiliitClhc best resi-ullii irt 
ijbtii[]i«t frnni miKing^ one pnft of Texas 
or Califorttia orin^ie -Vi-lth three parts milk, 
AM contrasted to thvo parts TlorLtkL «ranfif 
to til ret: parts milk. The Texas aild Cah- 
toi'iiia oranges arc ctjuivalcnt to a three- 

V pcr-ccnt solution of citric acid. Milk coii- 

V taining this amount (lO'es II Of cur^lk. 

A\ ji 3 ■ ' 

ELEtTRIC POWER IN DIAMONDS 
REVEALED BY LIGHT BATH 

Ey bathing a certain type of ctiamniids 
in jjolarizud light, ultraviolet or c.vtrcmc 
^ ^ red rays, eitongli clcciric eurrcnt to pro- 
ducc a deflection in a galvanometer is re- 
leased. The “electric” diamond is rare. 
Illy live siicli stones out oi 250 possessing 
rr of generating current- If the 
producing the po^vcr in ultra' 
ys, units long', is subjected 

J/j 50 units long, the electric Ely is 
i|uenc]ied. 






Cn.'i].v su'ipping oj' Inirk frenn logs can 
he made inexpensive hy' using a senil-aii- 
tomalic niacSiine that lias an cndle^is cliuin 
et|uip]jed with knives. The chain runs over 
three sprockets an rl arouml the I rig, H I riven 
hy a six-hnr:ie|]on-er motor. .A supporting 
frame on Casters makc-n it easy to move, 
while the svhole barker Is- cnntlncd to a 
(lircc-rotU width SO it can he carried hc- 
tweetl ro^v:^ of trees. The chain is adjust- 
able to any size log. Only one operator la 
needed. Since the chain works forwnrd 
011 the log automatically, the operator does 
no pushirtgH merely holding the handle. 



AUTO PUMP FOR FIGHTING FIRE 
O'^ .^jfl^yPROTECTS FORESTS 

o/sigiied lor fighting forest ami farm 
tirciiij a crater pump that can be moutlted 
on an auioiiiobile or truck is diiven fcom 
[he crankshaft hy a Imig fan belt. The 
pump is f jolted to tile auto or truck tm- 
giiie, the fan In- If connected and the en- 
gine started. W'atcr for fighting the flames 
can lie carried in a tank or sucked througli 
a hose from atreani or pond. In additiuii, 
the pump Can he used hy farmers and nur- 
serymen tor spraying. It weighs only si.x- 
Eecn pounds and puis tio more strain cm 
the autn> engine .than ordinary driving, 






CITRIC ACID MIXED WITH MILK 
IS AID TO DIGESTION 

If fresh milk is ircntcd^ or mixed with, 
citric .acid, it is Tnucli easier to digest f con- 
trary to the sreneral impression of a few' 
years ago. Research in conileCtion with 
treatment of ulcers of the stomach shows 
ill at curd from milk is much softer when 
fTcaletl with orange juice, which COlHaills. 
the citric acid and a high proportion of 
vitamin c. Otlier citrus {ru^|^|g|jAl tULVe 
the same effect ill correcl^^|^rtLDns. 
Since Florida orailgCS are slij^B^lcss acid 
than *lie California^ anti Tc.xasTariety, the 



BoLted rai AUU) Efiflnt. Wb(« Puenn- ajid Hqm 
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FACE POWDER OF WHITE 
LEAD WAS USED IN 
S ANCIENT GREECE^i^^^ 

White ^a■:^: pon'dur w:iS pi'O- 
^*^c5ui;tcl ill ancitiJL Gl'eeci» 400 yc.irs 
bcfoi’e Christ liy niclliocLs icJ-miti' 
Ciil vvitii i;tnitt]Ti]jurary proce^&e'. 
I'his has heeti eslahlisliccl liy an- 
alysis of the eosmetics frmm] in 
the Krave of a ivmiian Jit Coriillh 
h y ]■' ro f, T. Lesho Shear, aL ih4 n ce- 
lan Uniij:iyjly_^hc cosmetics 
were louji-d to he enlica of car' 
Imnatc oi Ic.ifl which had hecn 
jlla 0 u fac t u re^ hy the Greeks 
^^ Wh rough hasio ^ictlioJs sitnilar to 
tllose toil ay u'sed in the prodac- 
tlon of whitehead. Pliny descrilcs 



Form, ijr Arrb Roof CiKiitriictiiir Intended lo Lower Duildtnij 
Coi^lD; (lie WA]|9 Entmd into (lie EnoE 



RUBBER CLOTH RETAINS SHAPE 
AND RESISTS WEAI^f-^^'.- 

Woven from yarn ireatecl iiyilli ritlnlief, 
a nctv doth s pri n^ffhac k to its urij^inal 
shape iflCl' Stretd^in^fp reducing wear al- 
most to a Tnint])Yi]]n, The dastic material 
ts not afTcCted/by the strain put on cer- 
tain parts of^c dotllillg. Trousers made 
of the dotly never would appear baggy, 
the maters f3aim,st1lCC llie material ^rould 
l ettirn to llii: creaHC-huilE :n1o i lie srirmeill. 



M«dc from Rubber-Treated Tarn, Thi ^^iji -’ Strertche^. 
Then SjiriniB Back to IH OT3|{WflI SSiepi 



ARCH ROOF FOR HOME LOWERS 
COST OF CONSTRUCTION 



Known for ceiil^ie.i as yiie''cil die 
H-Crongeiit forms otco n struct ion ^ llic ardi 
ha .5 recently l>eeii/iiiade the I) a sis of a new 
ty] 3 c of dvi'clliriBf that is expected to loit er 
huihllllg COSt^- I' he lintel nlethoi.[, ipa li- 
ning two upTiplitH with a crosshcani of 
Stone or wQffcid, has lieen used almost mii- 



vLTsalEy in the iiist. The latest nicthotl 
discards this in favor of an arch deriving 
its strength fruni its sliajie rather than 
from cross h racing. There is TO break at 
the line w lie re the walls join tlie roof, thus 
permitting sd'oiiger and lighter structures. 
'J’lie ruo£ and sidcwalt form a continuous 
unit, (lie only difference lieing in surface 
covering, roof shingles giving way to sid- 
ing without the use of overhanging eaves 
or rain spouts. Interior lines follow those 
of the oiilsirte. die rooms liaving arched 
ceilings, which provide greater air volume 
and lend ttlenlSel'i eH Lu unusual riecorative 
ifcutnient, Tn biiihjing such a home, ihe 
fracllework of ivood is ercelcil first, the 
111 cm hers heiitg hiiilt np of three layers, so 
the Jilraiglit side pieces can he carried with- 
out hreak into flie curving roof. Inycr 
of insulntirig rrlELtCria] is then applied Eo 
rlie outsirlc, I'olloweLl hy wcatkerhoarding 
or shingles. The ?a[Eie general const ruc- 
tion is used for partitions, with wires and 
pipes 1'Ulilr in, TliC fr.imcworl: and insnlat- 
ing Til ate rial COtuhiiie to fontt a paneled 
c f'f ec t foi" the inferior. Tire methne! is be- 
ing used for both ofie find two-story 
bouses, a ltd tests have indicated that an 
arched lions-c in a tornado w|1! roll over 
licfm'c it will collapse. The design is be- 
ing apphetl to permanent dwellings, sum- 
mer cottages, garages and filling atalioliS. 
X foiir-rooin Iiolisc can he Fmill coni]] let e 
by thi^ inetliofi, witEi pluinEdng an d light- 
ing fixtures, for S?50, 
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JUPITER 



JLPiTitt 



ORBITS OF 
JJPITEa^B 
MODRS 



coiUriLulion lo astronomy. Marti ly a year 
^oe!> by witlioui some &ucli importajit dia- 
covc ry, nt<vdc l>y a ecimpi^ri,i,T(vc]y untraiimd 
ub.Htrvtr. Tht !ima3J tt-dcH-co]] cs of .ima- 
leursare more satiafaMoty (orconicl hunt- 
ing Than, are tSm liuj^er instnimeijr^ that 
nlaj^riify aO }iij?hly that only a small area 
of I he sky can he seen at oite time. Then, 
too, profcssinoal nstrntiomers Imve little 
time to “prnspeet” for new st.\rs, Aa a 
matter ol fact, scieiuists who have the 
most intricate cleyiecs of astfophymics at 

tlieir conimand arc 
calUiTg upon ama- 
feu r aRtronomers 
with their hoine- 
matlfl fiiafniinems to 
help them btucly' the 
stars. So important 
is file work of the 
amateurs consid- 
crcfl that observa- 
tories collect their 
reports from all over 



\^,rHliK the director of the 
^ ^ obsoi'vatory unfolnled 
the Leief;racn, lie found a I'O-' 
finest from an am rite nr as- 
tronomer to i n V e.!il ij^a t e a 
new comet. Late that nifrhr 
the shutters of (he nhH.crv.a- 
Tijry dome were rolletl hack. 

]>i;ils were (nnied, ami llte pondcrou.s 
telescope movec! into position. Fiikally 
the mirror was foCUSed oil the object. 

'J’he astronomers wcae ready to confirm 
(he: (liscovcry, hut no one on the observa- 
tion iilaiforiii peered itiLo the eye pi ecu, 
Insleaih a photographic plate w.is strajiped 
on. Theiip by a carelnl comparison of the 
photoj^^raph wi(li a Star char in the ckihc- 
CiiCe of the object wur definitely alfirnled. 
Other instruments, were COLLpicd to the 
tcle-Heope, and within a short time- the tlis- 
lance, sir.? and orbit of the celeiLial visitor 
were dctcriniTiefl. Meanwhile^ the work 
W'as clieckcd at other ohnervatorics. Next 
(lay the newspapers announced thal an 
amateur liad again made an important 



EARTH 



the world. Inniead of investing a fortune 
in a telescope, the average amateur makes 
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Ills iLt ^ cofit (]f n icw [[nSl.irs. It muj' 

l)c A aui pi iiic ii> Mnoif tliat j'H’iM fin imiM 
relletliUg ttlcutopi.- [ikt- thusc In tlic 
ciit olj.scr^'AtOfips- with less frp-nble than it 
lakes to gtitld the lenses of a re Fritting 



of Suit’s Sutf^ct-, S)hw- 
ill-p i I’ri'i^rtjpisnct HD.na[K Miln 
Wbiit Diilc RcjiTci-cnts 
Eartb'S' Size 



le]esco]3L’. EleUrctin^ lelescijfK'n cit-nstst 
>ini1i3y o[ a coucai-e mirror, a ikit mirror, 
an eyepiece and a inrusoting'. '['lie raw m.i- 
lerials am! a lew inexiiensive parts Eire 
pLtreliasc'fk 'riie tr. irri'ir jf!asscft are ji i>i]nrL 
lO shape and polislied iiy hand. Alaiiy 
surh lelesc-opes made in spare little Eire as 
etlicicnE, for their si?.e, hIS are I hr most 
powerini telescopes linilt. 

U^ith. ills -SIO nr If 15 instrii incnl an ama- 
leur ran study Stars down tii ilie tirelftll 
niagtiiMide^ Tlie naked eye secs slEirs oi' 
the siKlli niaf^mtiLtlc, anrt tiu: IdiJ-inrli mir- 
ror Ell Ml. ihotl lias deleeieij Stars of 
ihe twenty- til if' I mag'n Elude liy time ex- 
posures. TliO Stars in eaeli iiiajrnititde are 
uro aii'1 a liniif limes ddiimer llian in the 
precediiiff niai^nitntie. 

^Villl |i ti iidt'L'nk til llonieiiiaiie I e k'?e o pe \ 
in [lie United States s^veeping the .s-ky 
eeai-y ni^^lu, die kar^^e oh^creatoriL'' have 
prEietieally j^iven over .“tcvcral branches rtf 
siutiy to the .aniarepr societies. Mernlierc 
of liiese make tegular obH-crv.ations of 
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school-t^ach^rs and! cl^Tlrs 
]iavc had their lutnieii cnruHcd in thi: as- 
troiiomical }ia][ of [anie becaust oi the 
work iftcy liavu done. One star ga^cr in 
Ohio i^i rri;(]itc<l with the {Lijitidvery u[ 
twelve new to [net h, Throuj^]] the 
atice of amateurs, Prof. E. W. Brown, of 
Yaie University, has (Jetermined that the 
■moon ts not lii-e[)in£ aeuiirate time. His 
litiuHitiaT assistants noLerl Lite c.\att sec- 
ond at wflicFi Certain stars disappeared 
hcliind the rim of die mooiif and from 
these reports it was eal cubit etl that the 
moon fails to meet its aiipointments by 
one second every liUiltIted ycars. 

Ri^ht tioWf amatettrs are bcin^ eallpd 
upon to help solve one of the out stand in ff 
mysteries of astrophysics — the nature of 

the variahlc stars. 
One typical varia- 
lile, in the eotislel- 
lation of Cygnus, 
remains a {[im h^ht 
point for long peri- 
otls, TIteii it‘ rap id- 
ly j^rows in hril- 
1 Lance iiEitil it neems 



Hcdcl |pri-fii<]| Hir-i' 
rof with White Liim 
SN^whiE rlip 'Filth rjf !li* 
Liglii K*yt 



the Tiiorm, comets :ltii 1 
shootinj^ stars, and com- 
pile re[>i^rts th.it can he 
studied hy astronomers 
at their leisure. When 
an ohscfvatory needs 
spec! a] til for mat ion on a 
certain star, its request 
is forwarded to ama- 
teurs .lEl over the world. 

If cloiulfi []r ]][>(] r visi- 
hility hinder tf(e sden- 
tists, reports arc "ath- 
ererl f roill anialCurs in 
areas where the weather is favorable for 
obServatiotis. Hundreds of reports ave 
colk'ctetl after eadi eclipse of the sun. 

Practically all of fhe comets that have 
been discovered ilurinj^ the last twenty 
years were first found by aniatetirR^ atid 
the returns of many previously kno'wn 
comets were lir&t antiounced by them. 
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Centtr. Tftilna a Hir- 
r^vr; BDttl>iD Ltftt 
PaiaScna. M<ivn.EJng 
Draijilri by AmatEur 
JEtU'tmflEnia' 





)hi. 



popular ilECHAMCS m 



Several Irundred lidiies its 
previous si^e. Finally it 
fades a stain. Some of 
thcfic stars puLaLe in dei- 
iiiiie cycles, bul others 
^iee^^l to flui’c and cl in on 
erratic scEiurluleS. In 
s( 11 dying tlie strange be- 
havior of the lonj^-perio-rl 
variahles, amateurs ate 
workinR- alioiiLder to 
sEtonlder tv i til scieauiits. 
rjr. Paul W. Merrill, 



who is compleMMl^ ■ipectroj^raijEis on sev- 
eral Eiundred variable stars uutU the aid of 



tt ^ 

the Mt. .WllHnn^clejmopc, un^s amateur 
c)hsrr?St»+liii-fT3^f(;arri; tvlien the variables 
arc at theneak of brilliance. He explains 
that each amateur who has the inclination 
is asked to report on two or tlirce varialde 
star?, keeping track of their l>ri Elian cc hy 
com [jar is cm with ncHar-liy stars of l1;<eil 
sine and ligFlt. From past ohservafions, 
tlic! peak of hrilliatice of eaeli variable is 
fc^o^^■^, and as the star ,app roaches this 
point, a report is setil cu Har^-aicl Univer- 
sity. and thence to the observatories. 

"■“By stndriiig a variable star through 
tlie specti'oscope,’' says Doctor ilcrrill. 
“sonif Jactii about itH speetl in the line nf 
sight and the materials of which it iscortt- 
posed are learned. It Es c:.\pcctr'd that 
eventnall^" LhSs will lead to some definite 
idea a.? to ^vhy its light ^'artes. Detenni- 
nation of tEle light curves of tile lonp- 
period varialiles, is an escremely necessary 
[larl cjf this %vcjrk." Nearly Elalf a million 
(.1 iff ere m ohservaiions on vaiiahtc stars 

t CuilLtlmiciJ L(» i^ifu IISAJ 
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iiifj a b;ir of tun|^st^;ni 
Ifirte-eij^luha iticli scttmrc 
ftiifl twciUy^fonr tmr^tics 
thruiii^h ni nifty- five 
dleSf cficli sliglid^ smaller 
tfiati the one p rec cf li ii". 
By this [JToeess, the Ljf 
is Si ret died into a letre 
. 207 miles loo^, cnoufjlT to 

U [>roviiIe fdaiiietit lor 

666 lamps. Two weeks 
arc Tieces!s:iry to lutn otie 
bar iiUo Wire, 



HcTe- Is a Cn-vered. WaRun ni 14 ; Gaa.t in 
Btie' Mail 



Rumblv 






COVERED WAGON ROLLS AGAIN 
BUT ON PAVEMENT 



BUILDING IS RAZED 
BY HAMMER 
AND CRANE 

Conlraelor? faced with 
the taiik oE tearini; down 
the heavy atone walls of 
the Tcr_rc ll_aut^ Tnd., 
poSUol]jce_l;iuiltljUE_ii seel 
n "swingiiiHf haiiimcr”~to aecnmplisK the 
job [mEch more rauntlly than could have 
1.1 een dime by hand. The hammer was 
nothin"' nntre than a heavy iron weij^'liL 
I'jEj a, cahle fi'i’iiti Ibi^ lon^ hnr^in 

uf a erane. By skillCitl manipulation oE 
the swaying boom, blows were struck in 
the prupet places to Eel! lar^e sect ions oi 
the walls at one tiriic, anrl afways inward^ 
as desired. 



o'; 



Piotieer days uf I he midille west were 
recalled when a covered ivagon wits used 
Ui tninsiEnrt Ein lUimjja EaEliily 16(!] miles 
tn a town in Wiseonsin, Eiglu ilaya were 
ruN'juired for the tri]>. Tivo jj[.eits, in ;a pen 
attadicd to the back of the wagon, fur- 
nishefl milk, wliile otlier necessities were 
CEirried [n the waguit. But instead of runl- 
bling over the prairie, 1 he Eamily, in COn- 
Intst to the earlier TiirgrantSf traveled on 
cfreclhiLit roads, all pjivcd. 






WIRE ONE-TENTH OF HAIR SIZE 
' ^ I, USED IN ELECTRIC LAMPS 

One-tenth the size oE a iiiati^s hair, 
tungat On filament wire used in the Wcsf- 
mgliQUse ^ X- wat i incandcHeent lamp is so 
fine that it is pracEieally invisible. The ex- 
act. si^C is Eour-ten-thousandtlis of an inch 
in diameter, This wire is formed by pass- 

t. { 




Bjltcruig Ddwti tbe Stonr tVlltla Crf & tlullillfij; vfJfli 
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Sivineinf Hammer Afbicbrd tg Crjm? .- 

i li e tuUrM ■ 






^0^ 




t 






Life Net on Elevator for Rookie Fire Fighters 







Injurk'r^ (0 rL'crinl lire* 
men fliirinjj periods of 
tffiitJiiifr are |)reveiiler.] in 
one eilv liy tiu’; use of fl 
life []el l]LEe[[ Ln a fra in e 
on <1lf liraeliev Itjuvr 
u-lierf (lu; ri-iokies. dimli 



Rccrt^lt FiTcrnin. PnctLcE Tower wilH tCeC beneath 
l-tdm ; IrtFt, Tvith Net in FoMtien 






ami learn I he nid i tii r ii T -. of fire figluinjjr 
The ilL'l ean he nicned ii]] or down flic 
walls so It is alnnys in Jilace tu taLdl llu’ 
ui] ski Lied man wlio loses his I>a1nnee vvhiLr 
trying lO s.s‘Lile a wall. It lias been found 
that [lie net spew'd ft Up training, as tlie 
n unices have more eonfirlence ,aiifl arr 
willing 1 h> atU-mpl tiie niore dangerous 
] eat ft ai an earlier pcrioiT 



ELECTRIC banknote COUNTER 
HELPS DETECT BOGUS BILLS 



^ regiiiler, the roLlcra heing adjustahle to 
’^iirrentv of anv lliioknc-HS, 



l,y a s.„«Il dye.™ ...Mor, a «j'starch F^OU SWEET POTAT 

counter and sorcer for Esanknotes has lieen 

p rvduced^i^ii GemiEniVa As eacEi hill passes'^-v ’^xtraetion of a higli-tjualiEy starch from 
^jv^ihfkr the couiiling rollers, ir is exposed j sweet potatoes lias solved the proldeiii of 
^ to a pjfnctratiiig ligLU tViat helps to detect ® disposing of cul1ft^ uliich imihe op ten to 
«-r-c counterfeit currency. The ni.ichinc's ca-.^^ thirty per cent of the entire crop. A new 
X pacify is notes pet hour. VVhen * proccfts 

enough ctirr-ency to form a humtle of a 
certain size lias passetl llirough the coun- 
5 (cr, tlie motor atitoisiacically stops. Only 
tme note at a time qnn.,pass tl>ropErh the 



iforliLciiig the starcli removes 
nhc olijectionahle color that Ii,u 1 hpcn a 
^ hiiKlrEince (o chtnniercial use of starcEi 
'iVoni tlii.s source. 
es]jeciall>‘ to use 



3 l ill 



le prod!i,ict is adapterl 
he Lex tile industp^ 



(J Ckx<iA* 







t'^ ’ ^ -v.^ '-^ i‘ f 

I JC i f (4. ^ ... 4* 




That pfijljJtn] m.'ty he 
SUiHriitd tip ill llie t[ui.-^- 
tion L Hull' much c.an 
S-tan^i ? il ts a very prac- 
tical 5|ucsticin to hreeders 
seeking to improve the 
quality of live Stocky to 
milk protluccra ard fniiit 
and meat packet !i and 
irLediCal men fighting bac- 



^ GRAIN cf^mpany liad wlieat atored 
ill its elevatoTH, and before it could 
he sliip])cd weevils dcL'elopetl. Tlie tdfva- 
Tor iliauagCrs had heart! of a strange radio 
tiilte that would iiidtico fever in the lui- 
inail blood stream, and kill gra.Hfi hoppers 
or even larger crealtires. Con 111 it Jo any- 
thing for the weevil prohlcm ? They webll 
with til at question to Dr, W, R. Whitney, 
director of the General Rlpclrrc research 
Lihoratory at ScFicnectady. 

Doctor Whitney put some weevils in a 
glass ItlliC and turned on a thirty- meter 
radio w,^vc. In less than a illtmite they 
were dead. Then lie let some grain fait 
rapidly [h rough an intense radio field. To 
tile insects the raflinteon was indeed a 
ileath ray. Inspection showed that ah 
wore killed, ,ind germ iiint Lon (esls sllOwed 
the wheal had not heen injurcil. But in a 
few day.H liaEiy weevils hatched out in the 
treated grain. While the insects were easy 
prey to the .short waves, the dormant life 
of their egf^S was not seriously affected. 
'hAnd so,” concludod Doctor Whitney, "ttie 
real jiroblem is not solved, 

i92 
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AfKOC CAN tTAWP - 20 '‘fAHafHHflT 




A tARP Will EH^ AT'!0-’fAHR€MH€IT 



Tflp, WwvU.Infi^itd G:'^in UtlJ<Tj!&lrt|{ EQufrt-Wjlirt 
Trcslment; B«low, Cia[n.|i.]ti. <!i t'iO'Ufly tr-IU 

teria, to farmers niul orchard isl.s ami for- 
est Cl'S fighting destructive pests. 

A govern n]cnt hyreatl was anviotlS tO 











ItHt (lit Iji'lnivior I'lS ilt-iCClS millet" 
IKUE^lifil 11511!^— in an atiii-'^- 

Ijlieru of hvslrrjj^ijn, in a ^\h.C im 1 1 1 , 
ijinr ill <ui iiilciiSL.' TiUliiJ TuiliL 
!i|]l»iiiil Um;] 1 1'ttf |;)rnblL'iii Ui Doctim 
Wliitjn.'y. EK” ]j(il ii i iH.liT'jiaCll il‘ 
fi 1ii^t', p.i::;i Ifd ! lu^ (nln. ^Lf- 

lif^lii :lik] iIil'ie |n[iiifK.‘<l it uilml' 



Corn b:«lw<fji Ic-cd-WniCT WlneU Art) Coi'-^ 

^rtnjd ts a HlEll-KftquetiCy_HtJH 6 c 



^ c4^ y 






a ^EUluHtll tis: pOS-sililn.-, J lie liuj^ 
.'^wi:>dni';d run] lay molitmltss. ]’j>r 
a ]'ii]l niinijLij it k-tt iti tl^at air- 
i^vijii'liL Ini I win'n ifn? inlui wa^ 

DjU'iac-:! rtriLl tlii' air ^^il-1k-i[ ii), It 

1 1 II i XT' ref] , H t rt' Lt El L'd il- lut;'' slinnl 

Li[> ami iT.Lii iin ny, 

"] TC[)eateci I lie e\ peri i rn'1 1 1 I'ei- 
lat>?J iJcieTm' Wliidiey, "tiu'iriTasinj^ 
I her liiiu; In 1^^■l) iiliiiLitu.s, live inin- 
ulrs, anil 'imil^y a fut| lionr. J n iMf !i 
eimu ilif CdL’kruaeli afijiafiml ly dief.E 
and cnniL' In IiFl'. 



"I'kcn ne j 1 1.1 . 1 r 1 n' inserts in a 



luhe nilrd vvleU fiyiErn-Ken at rinr- 
[Hull 1>reS|!Hrci, Tliey soun Eay flown 
a i] f] r e H I e d. W tl u ti 1 1 1 e y iv f t f 
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Ijroupkt (]ito (he air aijain, thc:y wuke up 
and crawled away. Nilrugfeti gaa was 
[ried next, and Si ere we [oiind elm in- 
sects ivoulcl w.antScr araunJ for ttvo days 
without sufferitig any Eata! or sEirimis 



iNlEt FTUJM 
LIQUID AIR 












FLIEE nU 
NN£R TUSE 



OPTieT FOR H3U) 
AlFt ETQEAM 



sale to fever temperature and they fdc 
no Cold. 

The dramatic result of this experiinenf 
sufTj^esCctl tliat radio waves llli^hl be uSetL 
10 Study tEie Utystery rsf snspcotlerl a n ini a- 
Tion nr hihci'liaticm as it occurs in nature, 
i^erllHp^ the most startlimgT SUg'geStion in 
til is connection is one which came out of 
Germany recently“ihe 
proposal that the icefiekls 
of nortlicrn Siberia or of 
the Arctic islands he ex- 
plored for a m annuo til 
pi eserved m the ice. it 
is not inipossihle Lhat ex- 
tinct creatures may exigt 
in frozen preservation, 
for sgnsc of the ice ir the 
polar regions is of great 



1>l+et*m inJ 

turcciE Slirjrt-W*ve 
Trutment of Rc- 
frLijratfd FJ'uit 
FUes;, i,h« Flics- 
Ate betvrecn. the 
Plflles in a OiJd- 
tU-WRlIfd Twhe- 



effect,” 

But how do the insects behave under 
the irfiitencc of radio waves? Doctor 
Whitney' took some fruit Hies and put 
them ill a large glass tuhe. The tnhc was 
closedf but So connected that it was possi- 
ble to rircnlatc a current of air tb rough ir. 
H-c hegan to lower the tcnijierature of til is 
air, and the insects lutddled on the glass 
floor, an apparently frozen mass, 

\V'heii the ’.vi liter temf^^?ratu^e had prs- 
vailcfl for some minutes, the tliirty-ineler 
radio generator was started. H is ttie same 
powerfitt vac LIU in tuE>e that haLl hccn 
found to bring; on fever in tnen working 
near it. The f|ncation waH : CouhL it recall 
life to the froaen insect-s or would it kilE 
tliem outright? 

After the tube had hecn working aEjout 
one minute, oscillating at the rale of ten 
mtllioii tinic.i a sccmid, the frozen mass 
gave EL fcehle stir. In another minute some 
hvere crawling, and soon they were flying 
or Euizaing their wings. The freezing 
hreene wa-s still tdowing through tlie tuhe, 
hut the radio waves had heated them in- 



age. Af am moths have been found ini- 

bedded in the soil of Siberia, some of 
tlieui standing erect, witli lleshy parts and 
hairy covering still a<lheri ng to the hones. 
Bnt to expect that radio waves, osygen 
Inrectlans, or any other stimnlus can re- 
call life to a thousatid-y ear -0 Id carcass is 
— ill the opinion of all the hi-nlngists who 
uould discusfi sa fatitastic a suliject — 
'"highly iniprohahlc." 

Cold can he endured by many creatures 
with a very high <lcgree of immunity. An 
Instance i.i on record in srhich :i pjoy foUnd 
a iroien snake on an icy road. He picked 
it up, used it as a hvalking stick, arid when 
he arrived hnuie, set the “caiic'' in a cor- 
ner cif the kitchen. Half a'p. hour later the 
warmed serpent was sluggishly dragging 
itself across the lloor. 

Quite apart from the ordeal oi cold is 
the ordeal of hunger. The hear, the 
grourtlhog, lEic lietigefmg iud the dor- 
niou&e grow exceedingly fat during sum- 
mer, ami it is this surplus food stored up 
Ell tlieir body tis-sues tliat sustains them 
(luring the long winter sleep. When they 
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revive m tlic spring;, tliey Imve Inst Jrom 
n fliiril to n^rirly a lialf riE liit-ir weigllL 

Anitnalsi in a tMinjjiete fil-ate oE llibema- 
itoti show scarcely any st^ns of lircathin^f ; 
mi, it is iml siTaTifi'u tlial the cockfoaches 
were able to gut alo!5£ witlioi.it cay gen, A 
(lorm.Litt lied geho^ was iTcLultrseil in %vatef 
for tweiJty-two minutes witlioul itijuiy, 
wlicrca^ when awake aird active tlirce niiii- 
TJles iinniersicm dfow'TLetl ilifrl. 

Kveri nrore spectacnlar is the siceihng 
lung fis-l] at tlie lahoratory of tTie Now 
York University medical school- In its 
native tropics, the lung fisli entlures the 
annual dry SciHOn hy hutrOwiilg iiltO the 
mud atid its skin eludes a parch men lUtc 
cocoon which incloses it. The New York 
hsh retired into its cocoon in 193S, and in 
the 5 U miner of J532 it was. sit LI I asleep. So 
far as the fisli kiiowSp the dry season is 
still on. 

Apparently, life can stand a £;reac deal. 
The shell of an Egyptian desert siiail was 
hruuglit to the British Museum as u specie 
men. Four years after it was put on puh- 
lic view, an attendant noticed a trace of 
slrnie on tlic card. The mount was imnie- 
diateiy immersed in water, and presently 
tlie awakened sn.ail stuck out its feelers 
aiKt hcg^ati to crawl. 

There are tales innumcrahlc of to.arls 
and frogs found aealed u]i in solid rrlaSOiP 
ry walla many years old, E.nit none of these 
finds Ikls ever been scientifiCiilLy checked 
at the time of the discovery^ and so sci- 
CI1C0 rcLuaina critically skeptical of all 
S-uch reports, 

Better certified is the lung life of cer- 
tain bacteria recently found in coal. The 
German coal scam from which tlicsc mi- 
croscoiric hits of life were taken is rated 
by the geologists as mi 11 ions of years ohL 
Ajjparently the cnicridiea have hcr^n in the 
coal ever siFice it waj: kdd down. Tln'y 
arc completely entombed and are all of 
one Ul mi nous type, giving oFF a soft glow 
like firellies. To liave wiilistood the enor- 
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RURAL MAIL BOX WITH LIGHTS 
IS MARKER FOR GUESTS 

Although there arc iiu night deliveries, 
*an ornate mail ho?^ cfjuippcd w'ith eteclric 
lights Stands at the entrance of an catate 
in Wiseoifsin. The box is cotislructed like 
a stttall Eltnise am! is surrounfled hy a thiy 
fence, the receptacle and the grounds hav- 
ing hcen made to con form to the arc hi - 
lecture of hutldings on tlie estate. In the 
daytime tlie little house serves merely lo 
receive mail, but at night the l.ainps .ire 
turned on to mark the entrance for guests., 
the name "Green Gables” appe.iring in 
lights at the top of the building. 



FASTEST TURBINE BLADES SPIN 
THIRTEEN MILES A MINUTE^-n^y^^ ^ 

^ 'J'raveling faster than anything in the 



nature of machinery or vehicle except a 



nious pressure of overlying rock and soil of .1 giant turho-getiera- 

aiid to have endured for so many tlieni-'^.t„p wliir! thirteen and on e^ ha If miles a 
sands of centuries without free o.xygen, isiamjtuUe, of SlO miles an hour, in provirting 
a demonstration of what life can stifvive^ < ^,|(,^trica] puwei-icu;-?5ew‘ Jersey. The ma- 
Ati interesting eKperimenc would he f* j^chine weighs more TTrtvr thirty tons, and 

.su limit these microhes to the influence of .the I'Otor holding the turbine bkde.s ,at- 

fthort-wave radiation— to Hce wh.it this l^tEiinii 5,600 revolutions per minute, which 
new tool of science may fto to ihe oldest 'Sj' is claimed to he a record speed for heavy- 
living creaturcii on our planet. inaL-hiu^v. 
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Tffp-. Ltf?. Extcricir Viriv o'f Plj^ 
wimkI Ho'iijc; Bcitiaivi,. Lril, One 
aS the BEdroDiTu; KLtch- 

-hml BrUkroat K-Oon^ 



3" fion and /reparc*'] In" ]>t'. Kemiujpron Kcl- 
^ ex ]>]:iii]s lli:it variH>us TtlCinbfli’ft 

■R of the family arc at different staj^es d£ clti^ 
hi tli«ir fill ydi [cat adaptation tn 
|K tree life, tlius constituting a remarhalhe 
i-. cKampk of e^'olmioii at work ai^ a specks 
g struf^RlcB to shake itself free of one en- 
vi roil 111 Pin and rotitjuer anotlicr. The tocn 
x of tlic ftofjs have adhesive disks, cnalilinK' 
thorn to ohlain a fooihold on rolatlvely 
I*" t smooth surf-iccs, so th.vt they can efimh 
C'sj amJ cliri^ to foltage. One species is hoth 
a 3m r rower and cliniSict, anti another car- 

1^ 

ries Hie yuutig iti a youdi on Hie back of 
5- the fcni.ilc. SHU another jjroup deposits 
1*^ ifte et^jrs on leaves overhanging the water, 
>5^ the tadpoles [Cropping off the leaves as 
they leave the eggs. One of Hie most re- 
iiiarliahlc species appears to he attempt- 
irtg fliglit. The tiind liiiihs are elongated. 
^ for jumping and it lias been known to leap 
and alight without injury fro til a lieiglil of 
jjVa 140 feet. When dropped, this kind of frog 
r,.\ spreadi uiit its linihs atid glides lu earth. 



CLIMBING FROGS LEARN TO F 
^ BY GLIDING THROUGH AIR 

Frogs that elimh trees, burrow and tty^ ([fn l^dl there was * 
to lly, inhabit tCie Mexican trnpieal for-^ every fil'ty-sis persona 
estfi. The tree frogs .tre dcseji hed in a hisl- United StatC-i leading 
Ictin, iiuilKtfC by the Smithsonjatl, IttsH^ every four * ^ 
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rOlM.TLAn MKrilAXU’S 
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DISEASES TRAVEL THROUGH AIR 
AT AMAZING SPEED 

Diseases ii'fivd (liron.[^3i tlu- air a1 ^wl^^^lt 
is c(insL(]cre[l an uciusual Hpeiitl, tltirLy-live 
Feet in five [iiiiiutes. It [ias ftec-ti lino^vn 
L'i'M" a li^ii? Utne [1ia( injcroorg^jinisins, .iLfc 
carrierl alxHil on rlroplcj^: of moist Lin;, I mi I 
Dr. Murt C?. ^'oh i]], Ya k*..jt>e'J.iejlI- 
tliat al least one f^roup 
or contafl^ioEJS flificn.si7s c&n travel intle- 
]] end unity. Contrary to the jjeiierril he lie! . 
tfifse tliseaaes rntive- Iasi, that is, fast for 
111 icfoorgnUt isms so small that the conmimi 
iiiicro.HCfipe ilocs not shtnv them. Tn ad- 
itiiion to nieasitritig tin? speed, JJoccor Col- 
vin fonnrt tlial the ^crnis remained in tite 
dual of Ilia foom for eijrhteen days. After 
a tliorniiffh sweeping and mopping, he 
diseovert'd that tliere were more f^ernia in 
tlie air ifian before. Since vsrttsts are 
Imrd to hanille in the l.'ihor.i.tory, Doctor 
Colvin siihsLituted haC t or io phases, about 
I 111? same size, Tin? j?nrmp studied includes 
nieaales and chicken po.\, hotli of which 
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'S^iCiiw"' EmEriflinii Itditi the Spout :ni □ 
Mill; 111 ; of Orpund Cuin 
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are known as vims diseases. 






TRUNDLE SEAT FOR THE LAWN 
IS LIKE WHEELBARROW 



Matle [ike an clongatL'd tvlteeSliai row , n 
pardert Seat lElaL ia easily Lrniidlud ahout 
can he converted to ti cliaise-longue, arrtt- 
chair or settee simply Ity drop pi nj? oi' rriis- 
in§j a si tie ur entL At one end are handlles. 
anti nt the otlier, the whecl;^ I'or moving' it 
about the yard. It is bnilt of tvood enam- 



Gaidcib Rcscmblinic j WhccIbnFrciw Thai Csn Bu 
TrundlEd fri>in One Foi-itian tD Anc-ttier 



MOVIE SNOW IS MADE OF CORN 
AND SHIPPED TO STUDIOS 



.Midwest farmers grow ilie sii o w storm s 
tliat ai'c seen in the nsovie^. I'liia movie 
".snow” fft made of corn and pretiarcd (o 
siFniihite Hiujwllakes .at cortial mill in 
Omrdia, wFlcre fjells^, ^vheels, presseH and 
knives; enl tlie k^'nioLs; iiito dakc:', after 
tvliich the corn is packert in burlap sack;; 
aiirl ^icnt Jo If oily wood. II. takes tflrCe 
car loads of corn to prodiice n first-elaHS 
sJorin, niid the snow costs ah out !>4 per 
Fufndre<[ poisrhis. 
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AIR LOG RECORDS FLYING TIME 



AS CHECK ON PLANE 



elerl in green, and its padded cnsliionii are 
s It OWH"-!'- proof. 

^ y : id 






\ 
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.Automatically recordinf]: dyint;; time, an 
air log lias been prodtjcoc! to merer flying 
i-liar;;i.'s, to pre.'etit ttiiaiitln>rii!cd tise of 
and to rlieck on mainrerance 
overhaul routine. 'I'lie log is eoti- 
li'd by air pressure from the air-spccd 
indicator and functions only tvlten the 
of tlie plane is sufTticieiii to support 
air. One indicator on the log’s 
Ilia I TL- cords the time IIowfi since the last 
.resetting, while another records tlie trital 
'flying lime. The aetion rd reselling (he 
; first inJicalor ELulOnlatically rewintls the 
t ime-reco^ing i^chan^n. 
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^GROC^Rlfe^JTSpfcnS^^ BY TUBE in' 



TO SPEED UP HANDLING 
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S KIDS GOLF GREEN OF ANTS 



Ants :ir4." tttinj^ txlormiiuitird frum j^ri'l 
l^feeLla willl poison ^£lS. 'I'lijs b^'hirli 

tines Mt injuri; iht jjrasSf lias btcn ttsCtiE 



Ijy the cxp^^nietltal laJTtifi SyStein uf tTic 
Cati ^ian ^ YCjjiBMTit, and is formed ty 
Tploasijig' liqiiitl Carl] on Iniinlpliide, t^hicl] 
Uinis intn a kcavy vapor. OrtO trieLlirtd u^ 
[i]jp]icivtiu]T to ptacc a f^inall q^tHinllly ot 
Insntplncle on eacti acitliill. A ’ihct sack 
a font square, left over the 3iiU after 
’1 k-iis 1>eeu tre-aceJ, iviLI Inalfl the pas in Tite 
fi make tlie deslruetivo effect more 
The pas is lijglilv illrtaiiltitalde^ 






This Tube Syutem ReScaan Any One n't Srvisral 
ijhim bF &i,3|> tt4(o Paj on. 

Luohe j^rc.icericp can be l];:.nd]ed 
and in a more sank any manner hy a 
cli&penSJin^ SyStecu til at also serves as a 
display device. The apparatus consists of 
covered bins tflat hold 3d(] potitids eacli. 
metal mbinf^ from the hin'^ to the dispens- 
er and heavy plass display tnijcs just Eihuive 
the calves lliat release tfte uroeeries into 
haps or other containers. Located just 
above the yroeer's scales, the dis]]enSer 
spoilt ChIO be raisetl or low e red to reach 
ary size bafj, \\'hen the ctirreCt weij^ht 
has poured into the bap on the scales. 
T'alvc is closed, slO|)fiiinj^ the How as sintply 
as drawinij a glass of water from the coni- 
cr. The device is ad,apted to ri-cc, 
or whoEe-hean coffee, peas, beans, 
feed, and similar wares that ordinarily' 
I'landled by scoop. Tlie bins can be 
on the floor above the s-tore, to i?ivc mon' 
space, wntli only (be litl>es ext ending 
tlip proKiniity of tbe scales. 



WINDSHIELD CHANGES COLOR 
-*AT PRESS OF LEVER ^ 

r 

>1ored UtLid flowing between a doubly'" 
wintlFiliield protects the driver fronii 
of approacliiiig antCHncihile iight:^ 
-111 all pump containing the fluid lorees^ 
pEaajv plates apart, flooding (be wiil_cj^ 
ield Witll a color that reduces plat^^ 
pressure is released, the pump sttc.Ks^ 
hi] id [jack into the reservoir, Eoavinp ' 
wiilLtshield clear. The Ruid can ite pr^^y 
in any color, and the amiigeiiienf^ 
Ije adapted to Elead lamps to produce .a\ 
light, to shop window^ 
protection of tichc.'itc fabrics, and (0 
otlLtii' u.ses. 



CHILD'S PORTABLE PLAY YARD 
^ 1^ QU I CKL Y ER ECTED 

.f . i 

Taken tlohi n, moi'cd to another spot and 
ereeted tigatn in a short time, a play yard 
has been dcvisctl lor the protection of 
youiiK duldreii. Special clips Eiokl the 
corners together, v'hile legs on (he sec- 
tions are pun heel into the ground to give 
iitability. The play In e las n re has a gate. 
Erection of the yard ret(uires ottly fifteen 



Ttkia P-FH Fcr PrctWIil^n cf Cliitdftrt at Pisiy CAn hi 
U.oved ^ 0 imjd EajiLy in tbic Vard 
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^7 my!t>rt4 arc 

iIio-hs-^jieIs ui iiie ti 
a [hiiif^ itt ihe JTf'ltS 
^ficlcl^ □! L!]t: ■\VC&t hy Icirci- 
macliincft ror sc[>:ir:ii- 
^]|i" ]hrcfions llalifS frofii 
siautls E'j]’ '"d i^RLii j^s"' 
..Vthal liavc liccn vvttrliL'cl 
Ejfffiru. Wliilu fehv espcct 
* a 3 i] f ui 11 u . many 1i o pc in 
wasli a daily wa, 5 rc frnm 
&tiTani?. and Kuldicii 
-^^in the vicinity tjf oBeI- 
time- caaipiiL Tliv £■ in nil I 
^jiio[c.ir pump a n-atcr, rcj- 
the miner of l.niil- 
■■litJi!^ ivtili a tomato can at 



cr rnjTinc alHo ih. scci] iti 
lEtii iJoEfI fields. Since tlic 
Evatcr for wa-shinj^ tlic 
pnlrE-Ejcarinjf sand can lie 
n&Cil over and over, I lie 
]iannvr Is afSniptcd to senii- 
aritl rc^lnnH, "^E lie niacliEno 
can S.ie padted 



in ilL^ water 

Sk' tank, .ill except tlic inolor, 
ami may he carricrl tii tire 
kack scat nf nn auto. Atl- 
". otlifr 1 1 13 n tup device i.iper- 

ated hy ga&olinc motor is 
:i tme-nian separator that 
A rvorks like a cfcam sepa- 
■■. ^ rator, Hvliirldiff the saiids in 
n Innvl proviiled with rif- 
I'les ihnTt catch tlic ft old 
I lakes;. I'll is [Icviec can he 
1 ran s]j or I cd o n a twn-rv heel 
trailer. One Jfallon of jjasolint runs llie 
sejiaratnr six to cif{hl llotti'S. 



l7iiOV4ir eF n«l]lnp wiiti Can, zi 
jtn Booam Photo. PrcBpcclOf^ 

ITn^ O :1 ■ a I I iL c hfl 

. 1 _ . MlllltiJ 
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? the end trf a broom hantlli:. A mechanical 
^paiiner, operated hy a one-lialf-lKirsepcn.e- 



improt^ement, tire sjrcater part oC lEie en- 
erj^y taken from llie occail wa,i consumetl 
in extracting the Prol'cssor Ciancie 

men Eimjj- a [JO succeeded hi sinking a milc- 
Innjj tnlie in MfitatiKas. E>sy.',j5y which jhjw- 
er to lifttH forty elec trie .'Inti hs of -^fJO ean- 
dlepower each has been produced, 

/ 



OCEAN TO YIELD MORE POWER 
BY REMOVAL OF GASES * 



By acldiajj a water-jjas rertiover td Ills 
equip men I tor takinjj power from tho sea. 
Prof. Georges Claude liflieves he will he 
able to increase tEle uUtpuL, Beiure this 
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are You 



Sitill Comes wilhi Pr3£tic«, So I( 
Is F’ySI-ibk Eoq' 4 t’^non Why 
Knewt How 14 DrJvt 4 id-m.t to 
D«v«jDp into A Race RIIih: 

Low. SimplE Maie- Razikc Eor 
ChLIdftn 



A you skillful with 
^ your liands or :ire yowr 
»£fe FS a 1 ] t li u m Is Sr thus 
causiJiR: you to forjfo ein- 



pioj'iitcm or Ui^ny hohhics that rt;i|tliro 
skill? Just how skillFul art: you? 

ScirtiEi-sts now say tliat if you ure un 
.LVCTUfTr human kcini^ willt norinal inlci- 
licence, you can develop ycn.tr latent or 
"slcriiin^” skill to flo suclt widely Jlversi- 
fletl tliitkjjs as playing the piano, rirtinjs an 
at]i]apl:sai-c, niakinj’' a cliair or cabitkCt, 
daraiing Hotks and making a card or a coin 
disappear. 

You can tlo oil o!r these thinj^s, and tnaiiy 
more if yoti wijih, iji spite of the fact tliat 
in ]iiusic alone, acenrdinf^ to- the findlJlgS 
ol one scientist, I'^rof, Carl F-. Seashnre, of 
Ifrwa, you may lic cm ploy in ft as many as 
thirty or more talents, all of tvhieli may 
liavc only an accidental connection with 
one another. 

Good mechanics, eminent surgeons, and 
other profession a I men, arc adntired for 
their skill which many helieve w‘as born in 
titem, However, this anti many other 
cuinnion he! left that prevent yoiltig men 
aunl 01 lien from taking np certain lines 

of endeaior, have been disproved. 

The hand is not cjuicker than the eye. 



A good magician docs not need a ".spiel" 
or palter. Card sharpers and gamblers do 
not need long tapering finger ft and poker 
faces, A skillful surgeon or den List inay 
have clumsy-loofcing liauds. You do not 
have to be a horn musician. Fractice 
dueSnT necessarily nnike perfect. And the 
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fact lha,t your frulicr ,i 

jyran tl t lipr u" c r t O (J J 
{;Lmn?r.i Of pnti ti c f; rs; 
iijHiCSii’t nrccRsrarilr moun 
L]iat you can bi^COiUO a 
gooJ rarmcr Of urtiPt flny 
more Thflti tlic; belli: f in 
curruft ili:it a i»reai,'her' 
f>nii uiH become a blacl; 
i\]u:e]j Or t]iaL :i wiMiiiiil i> 

less, ciioe hfl n iea I t h u ii a 
man. 

'I'll esc ui'c bill !^mnc nj 
}lic that scicut 

liave heen Eiuiltiiji' out 
tafely as ibcy arc focus- 
iilj^ lEieif utLention rjlilbc 
111] man bo fly as a machine 
o HC prutluCitfH] cafl he 
impi oveii upon, ^tany 
novel insirmneii is bjr lliis 
Etudy have licen flevlfjcd 
ySO that Certaiil aeliOiiM 
)and fCnieiions may he 
charter! and pi'cntcr efii- 
cieney ol.i tai ned. 

Even the hutter-liii- 
jjerecl man isi now com- 
ing' ill for hjs share nf 
Utention. Prof. Ate:;- 
aiifler FnrbeSj rii thn 
H a T a r d ni e d i c a ] 
sfhooj, has shovL-n that 
t ly-^^ m an may have 
^Fves ibat act i|iiieher 
nhan lii£ ivho skilled, 

In cxpcriinein ing'i. lie 

disco vcTcd til at a cat 
steppin;T pn a thorn 
wiih its bitid fool 

would jerk that paw auay tliree or fonr- 
lliotisandtlis of a second hefure ttie JierveS 
earririd fhe scjistKion of pain to the brain. 
In Unman heinj^s lie ionnd that r|uick-act- 
iii^ nerve redes: performs UUew[&e, and 
that tin: r'lLiickneii!^ of this rcFlex in various 
people is inttepeiident of the skill ot their 
Eland H. 

Nerve orrlers to hanrEs and arms Eiavc 
actually been photoj^raphed hy Dr. D. W, 
Cronkj uf tEic UniverKity of PennsylvaniiV 



Me CIclUnif E±rctay, P.iincer, Mflkti 
Kit: Shill in One An ri>t l-Jifi:Dt 

Abilliv irt Aniiilifli" Wliith Can Be DEvdoped 

V. Ito recently look [MClUfes electrical- 
ly, iiliowin^ nerves 1 |■.ansllli^ti]lJ 5 ;■ a 
man's will to Inn p his nerves tensed, 
I lie iierve orders .irrEvinfj jii jinki at 
I tic rale of ^^^•^^lrl; Iri a seven id. 

J'lie VUrreCt Iraininj^ in nny tndil 
of endeiivor reqiiirtn^ ^kill is lart^ely 
ihu reason ivhy' y'ou can Eiecomc 
'.kilirul in [hat line, bil l I lie i.rainiiiL< 
must be rorrecl, for, no matter how 
much you practice, if you practice lhc 
ii-roiiJJ ihing wit El a view of improving 
yoiiraelt, you may make it all (he harder 
to S'et Otl lEie iri|vEit path. 

One of the world's j^rcatCSt p.sycholo- 
jlistS, Prof. Harry L. HolliiiKswortli, of 
lianiai'd, ha.i made the siatcmenl that 
'^any avbragc human may acnulrc aver- 
aer« skill in such <11 versified llelds as car- 
pen If y, piano playing', needEe^v'OTU and 
.at|iiapEa]iinji^.''’ Betides lElat, ’ivitli sped a I 
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pi'^LCticu, ;l LLiail CI1' 

in one ti'^'nlc^ nr 
pt'ofcs^^i'THT. wil3 rcatl- 
ily.'icnnirc skill !tl illi- 
cit he I'. A fUnulst, fur 
•cxam]>3e^ iiibiy become 
a painter, a ?.culptor 
or a c :i I ) i Ti c t tn a k e r, 
the skill developed in 
bis hands heinff re-acE- 
ily a<l apt aide lo otli- 
cr [liinj's, 

Ni.1 jjreatei' skill in 
th-c hancLsi i:f dcinanil- 
0(1 tlnui til nit iioces- 
Saty for a fjootl nia- 
iricia.li even in sncIi 
apparently simple 
tricks as palming a 
card or niak i n "■ a co in 
disapiiear. One of 
the niost skillful nia- 
Pficiatis of Uk- ]jrescm 
dai'p Julie II J, Fros- 
ktmer, trustee of par- 
ent asse-nihly n Pin her 

one of the Soriety of .Ameriean ^la^i- 
cinns, a Jiiertil>er of tlie I rtteruatioiial 
Drotherhord of Mapricians, of the Symli- 
cat JlUernatiotial des Artistes Prestiilij^i- 
tatenrs^ nf Paris, and a magician of niasiy 
years' Staodinj^, says : “TEif avcrafirc per- 
son, with practice may hccomc a niaj^ician 
atld a J^o(^[l unC." 

ITany V". prill, siipci'intendeiit of the 
ew Vewk Trade Scliool n lio, for thirty- 
five years lias heerl absCrvinp yOiiiiK' men 
of sev enteen years of ape and ll]]^v.■^^ll Lake 
up Kiieli skilled trades as carpentry, eahi- 
nctvL'oik, electrical work, si^n painting, 
tin working and hrickhying, found that n 
great many of them site reeded, icitll a piilt 
lie-school education and a sleeping skill 



in their liunds tlie principnl rcf|uircnientEi. 
"The hoy who fooh around with wood- 
working tools when young," says Mr. 
Bril if "is lery likely to hccrnnc a skilled 
carpenter or caibi net maker later on. .\t 
cl'ie same time, if hi: is clci'cr u'Idi hjis 
hands, lie vviU likely make a success of any 
skilled trade, the skill he develops iei otie 
line hehlg applicable in another when 
Supplemented hy tho ici^Ulfed knowledge." 

There are, of course, several industries 
and lio bines where the skill 
developed has to be sup- 
plciuenteLi hy bodily Struc- 
lUre, lack of fear and other 
mental emits. A man 11-110 
can go through all of the 
niotioits of llyiilg perfect- 
ly on lUe ground may, on 
find ill" himself alone in the 



Vaniitiin^ Cnirt; Top, PrEfuriDE ta Slant (}ie TrLtlt 
Atit(>il>it dE Movement on E.ulrr 



Cencer, ^2oEC Site d. 1 Hand a.tid 
Bottom. Back of Hand After Cain. Piupiita.i'a 



air in a glider, suddenly' hcccinie fright- 
ened ami not he able to fly. The same 
thing is true with a ski Ned painter ivho 
sudden ly must uuderiakc ;i job on the ufj- 
per stories of a huildiiig wall, anrl many 
other similar incidents. That is one reason 
u'hy m,iny tests for hying, cadets have 
been discarded along ivilh aptitude icils 
in ni.any other lines where skill is rccjucrctE 
with liotMly risk, 

Bodily structure — the ntbility to stand 
fatigue, esipcisure, slraiti, etc., must also 
be reckoned with. Prof. John B. Morgan, 
4\ A'ortliwcKtcrn University, recently En- 
ywented a very' Engcuious device — a mechan- 
ical "sandman’’ that reproduced a humlike 
noise similar Lo that made by whirring 
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ri:l:ie]liii4iry wllicli 
It Lis (Lilli'S i>[ 
many engajjcil in 
s^ucli ■^killL'id trLiilcK. 
:l h a O t[ w 0 r fc i I'l g 

ami Ollier indus- 
tries. 

Tile; nl aoli Ltl Oj, 
made of cleclfiL-nl 
mfnHuriu^ i!tv itts 



i I Li a 1J I'l O II li- 
ft rnySl aULLk’hniciu 
l o prodnee itiu 
liljun was tried on 
a j^irl, an elect rode 
l.ieicig' iilraf)]'jed lu 
lier wrist lu re^is- 
let tien-e activity^ 
n lutih M'a-s [placed 



in her IijiiihI lii re- 
cord pulse and 
i)]o[)d ]j-reaSiire. 
and lircadiin^' was 
also m ea sn rctl. 
Tlie dials s]l0^vC'd 
lier Tool goiiij? fo 
slfcip ns well ;is 
her entire b 0 lE 'l‘ , 



'J' li i s Lii e c l] a n i e a I 
sandman Ihns is a 
means of register- 
in hcjw greatly 
the ]inm of ma- 
cliincry impairs 
tlie cfHciency of 
skilled workers. 

Have you taken 
Stuck of yonr uwcl 
“lire" skill as yet 

La see Itfue clei'er yonr I lands arc: 0^ 

yoiij 10 F cxac[i[dc^ lie a Imw tie correctly^ 
F^hai'e widi a bar tier’s raiior vvillionl ent- 
tinft yonrHelf, was It a window' so ll wnn't 
have "art work," ainJ neatly r>res3 yonr 
IroiiserH? These arc all simpte examples 
of skill that lias been aci|nired more or 
lesH consciously w'ith practice from youth, 
fiy as (Eiliftently pracliCLtift other iliirtfts^ 
yonr cleverness n'ith yonr hands and (he 
extent of yonr sleeping skill ^vill give you 
a pleaiiULEiC Surprise, 



; Lcfi, Tc,p (o FiaSt Ms>ve> 

mtEil ■ Benaina' Finircr] : Twiitina tir Fliji ; Bay'k of 
HaohI AlWr Cird ''Va-nishrt''; AbwVt, tht MagitUo 



Henry Dreyfuss, one of tlie ai"t direc- 
Ltrrs of Radio City, auct a Htage designer 
as well as eon suit Eng engineer at the age 
of twenty- seven, is making nil enormous 
income, Hiu lient was fixed before lie was 
six years ohL wEien he inicd carrots to dc- 
!^ign ornaments I'or women's bats, Helen 

Wills Moody, the W'ell-knuivti young ten- 
nis player, acfjnh'Cfl skill in pen-amldnli 
skelchiiift Ki such a rlegree lliat slie lielrl 
nil exhibition. 'McClelland Rii relay, ihe 
well-known p-iintcr, found that Itis skill 
cmiiii he apiplied to sculpture. Julleit J. 
Pi'oskancT, as an army aviator, found that 

ibr' siirijtiess of bes biLiicH ai the contmEs 
aided Jiini in preslidigLlaliOn wl'iCcl he 

darted to practice naglc. 

These are liuE a lew example!^ of trans- 
ferthce aiu! deveEoptiieitl of sleeping skill, 
n siihjeet which science is now invcHtigat- 
iiig ivith a great deal ci] interest. 

■ Js there 5(0 me sport, hns incss or holiby 
whicli yun woiikl like 10 engage in ? ^lay 
fie yonr sleeping skill car he tEcvclopcd in 
^lint line. There is bitcnt skill in every nur- 
ind ]jerscm. Attd you don't know' iinw skdi- 
i1|j1 yoii really are in aiy^'tliing until you trv. 

'J U 
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Atnaring Airplane Motor Doubles the Power 





Here la PUUM in Which iJ(^itMt-Acurai EnKLne Waa 
Trtlmi SucceaiFullv, Hroitucinjf Ninetr Per Cent 
Pijwer Thin Ori^mary Matrnrt ; at Pl«>i1. Ph^ncDiD 
View dE CoDEtrieitkin 



liy :i]i plying tlic [louljlc-actio]i 
1irinci]jie uf sfCAin etigines lo an 
airplatje mo for, tho potver haH. 

increaStitl nincty'-ltvO per 
cent without added weight, THe 
J 1 CW motqr really docs the work 
oi Lvrvt Its :^.:y rvhndt^rs driy ing 
the plane 1.^0 miles an hour at 
U50U revohtlioiif; and tfSO-'aniles- 
,tn-h-rn]r tpp spe-ctlflt l.fiM, Each 
C rill] tier firo:; at hath ctkE, the pri- 
mfti'j.' explosion of Enel foreijijf the 
piston downward, as in other mo- 
tors, and the secondary esplosion 
toTcing it upwar-rl. This ,‘icccind 
explosion occurs tvithiii tlic pis- 
ton, hy ntcans of a slot (Imt ad- 
mits fuel, and the arrangement is 
.such that tio exhaust gases can 
escape to the firing ehamher above the 
piston. Since the t^vo firiJig cliamhers are 
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ones. Ftiel consumption in testB baS liceil 
about the s,imi: ad iur similar engines. 



entirely separated, it U necessary 
to use dtial ignition, dual carburet’ 
ors anti slual manifolds. Snoolh- 
ness of power, lack of vibralloti 
and speed of aceetcratiouf are fea- 
tures of the power plant, wldclt 
does not dilTer from other sik^ju’ 
line inverted air-cooled motors 
with ihe c.-cceptioEi that the cylin- 
ders appear to be slightly longer 
and look like two sets of short 



moi'oi!. 



CEMENT QEAINS ^“FLOAT” ON AIR 
ify FOR GRADING BY SIZE 

I'loAthig on air, cement grains are grad- 
ed hy size iti a separator that is regarded 



as 111 Oft accurate than the conimon sieve 
arrangement. To nl cut specifECation 5, sev- 
enty-eight pci' cent of cement must pasS 
throLigli a sieve llavittg "fO.OOO holes to the 
Siiuarc itl-ch. The largest cement juirticle 
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® ^ (Pi>-^^UL(L.T^-<L Ct 1 

inPTTLA^l, 

Lt' \^: L 

th^t can pass this test is 
ahouf il^Kl microns {-W4 
inch) in (linniclctr Under 

. \ 



A raruLAit, JiEcllANlCS 



the ]ten' i,'raditij? systeni, 
a small <j iiantily oi ce- 
ment is placed in a- tnll 
C y i [ It J e r with .t co nc- 
slaapcd Lase into wliicli 
air iH pumped. Air, rising^ 
tJiLC-liali fcjut n in Eniitc, 
carries off only lliose ce- 
incut partlcEc's I>cIqw fivc- 
mie rolls in siae. These are 

coHceted in an air filtei'r 

As llie Sjjeerl of rlie air isr 
Eiic ceased, larger parlides 
are lifted, so tliat adjust’ 
merit ■ivill result in .iccu- 
v.\i c se]ia ca t ion . To c hec k 
the accuracy, particles 
are placed on a ijlass slide 
and projected on a screen 
by an apparatus that maj^- 
nifies titllCii. Meas- 

urements arc taken from 
the screen. 
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RIVET-BOLT FOR 
STEEL WORK 
STOPS NOISE 

R'i V e t i n p; noises in 
sTrLjcTmat’Steel '.vork can practically be 
eliminated liy a rivet-bolt that is driven 
with a ]iai]d hamnier and fastened with a 
jnit. Tt needs no beating, and since it is 
^ driven in cold, there is no Rhrinkagc, result- 
i ing^ in a tight fit. Regardless of vil>ration, 
the lock thread holds the holt fight, huE 
when the time comes for distuaniUngr the 
structure, it may be loosened easily with 
a wrench without damage to the Steel 
work. The boll has a Slandarr! rivet heaft, 
a body ribbed as far as the thickness of 
tlie steel plates and the usual tlirc.-ifls; 
screw itig on the nut. 



Irnprovisrit 'Xunn'' Ht. 

Oliq -uf ihE PEtiEfits 
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q£ CqUh tn U'Diiley 
Sbo'vra luidci' TrEEiinEnL 



MECHANICAL LUNG SAVES APES 
IN EPIDEMIC OF COLDS 



lien an epidemic -of cnitls developed in 

the m_p_rtk f>' luilise ah V%>rk ZUD, a ] 

ineclianic.'il "Lung" ^vas constrneted to 
Siive the apes. The lung consists ui a large 
bo:; Like compartinenf in wliieli the ape is 
placed. Outside, a kettle containing a 
piue solution is kept at boiling point. Va- 
por from the kettle into the cage 

tli rough a Lube, rO that the animars cold 
t rented with every breath. Monkey 5 arc 
ly susceplilde to colds, and great care 
required to prevent fatal results, „ 



OF PLASTIC MATERIAL 
USED IN FLASHLIGHTS 



ftiwei 1* Ib T>-y 'Hand and Hi-J* Fi*t with Nm 

No HEanD|[ ft >lECBua.T)f 
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Re]dacillg glas&, a new pla.'itic matcri.il 
been used successfully for flashlight 
Icuses. The material is a fiolutinn of form- 
aldehyde. Its main uSe i:i for clock casings 
and simitar articles, and it can be made_in 
^’Variety of colprs. / ■ 
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ROLLING STAIRS KEEP OFFICE 
OPEN DURING MOVING 






"Thia S(4ii wiiy i':it W)i«H Riihitetl dS' BuUdljiR 

Wn^ Moved. Avoidioi^ IntErruption oi ButiincBi 

U'ElL'e]^.'iJ StAirs lltipej ^^y keep Ijiisineas 
ill A tw(]-!it4jry liuililinjT that moved 
several blocks in lio^crn. As the btiiUliiif 
mcivcf.l, thi^ St Acrcaiic ml let! alon^, proviil- 
inj^- iifcesa for etllployeS alul eiiSlOiliei’S. A 
re:g^uhr tliglit of stairs was built Anri made 
fast to the door, whicEi was raised aeveral 
feet Above the street level duiin£ the mov- 
iiifr o]3eratini]!i. Tlie Sower etjd of the 
stairs wa^ set on a pair of njhber-tircd 
wh cels. T tn is plan also eliminated the ne- 
cessity of reinforcing (he staira each time 
tilt buildint^ was niovtti a few inehes, a^ 
wtll as avoiding tlie dangers of ladders. 
A idtpIsone'instaUatioii expert proviclcd 
uninterriipltd strvict oi er si,\ Eriiiik lirttSi 
t\40 private ^vircs and ten insitlc stations 
as the huilding moved. 



perature is ivirhin (tie limits at which tli 
thermo meter is set, a white light sliOwJ^' 
If the temperature rises, a red light flashes^' 
helnw norm.iE, ,aI] lights go out. 

I — 

FOLDING RAFT FOR AIRPLANE 
ELIMINATES CARRIER SHIP 



Eil li m in ati ng expensive carrier ships, 
fuklitig raft fur landing airplanes has beenO 

the Mediterranean. It coitsiste:_^ 
and nit made of wood .Tcid can-^ 



Lit 



can be uti folded tmd run out froi 
of waisliip or merclianl vessel?^ 
aa large as the deck of air-' 
13 Strong enough to with: 
shock of the hcavi^ 
The raft can 
(he hsttleship or 



"BLIND'^ FLYING IS MADE SAFER 
GYRO HORIZON 

■■'Bliiid'’ Hying is made SAi’er hy an in- 
strument called the gyro lioriKon. In ad- 
tlition to simulating the natural hurizott^ 
s-howing the plane's position longitudinal' 
3y and lateralh', the imitruiitent gives the 
exact degree of a hank. This added fea- 
ture results in more nccurale banking .ind 
in keeping Lhe plane level laterally when 
climbing -nir tliidng blind. 



LIGHTS TELL TEMPERATURE 
OF HOME IN COLORS 

If the temperature rises or drops too 
nmcli in your home, -a new electric ther- 
mometer will warn you hi' llaShiiig colored 
lights or by going dark completely. The- 
warning lights can be placed any distance 
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Secrets of the 
Master Spies 



UiNi Eil WhaiE 

Laborstar^ ihc Sr&crec Messanpi' 
of the Hindu Plorttrs Wuc D*- 
ci^l-od 



By THOMAS M. JO 

rplTL ].ist (].iy of uil: Hitldil 
* wm Sivert^fiui'-T u-t.^ru lu:i 

tliiC -Siin Fr.T.nc]si:« ■courti'Ciiim. '^’vlicre ltiiiV 
]kl(I liciinJ ill? !iflls?Utfin.'Ll [it<iry (if :l cfjii- 
spiiacy to start n litooth- Tevolulioti iigauist 
tlie l^ritLsIi ill JiHliA. 

-A worltl-ivLtk- eonspimey, ivliicli iii- 
vuived lllliu!l'?c]’, flic Ell dill ft tEn^ iTaiiUjUS 
[lOet Ta^nrq, Ji.[j:lii(.‘sl: sLate^meil aild (flii- 
n?HC mandarins^ knHSian bolslitvifcs aiirl 
Aniei'ican rcdii, in p3;nifi for ail in 

Tiln-'t. Iitniilh ex]j!o5Lon"; in and 

C';tLilurnini, -nid :in iirtLLtrd tspociilion to 
JnJi[3 innn our J'acillc COaF.t. 



American amt Brltisli secret service^ 
Ji.iiE tliwartcd llic conspiracy, capturciE thi: 
conspirators, of whom Llurly — sotm? ’lvIoio- 
skinncfE, sortie dart: — iivcrc on 1 rin]. One of 
itK-ir ititiiil>cr, Ur. L’luijkJt'a Cliattravat'ly, 
caiiEjlit 111 -Sfchi' VoL'k ljy Inspector d’lioin,TH 
J. 1 (iiiEicy, Elatl TcCL'ulEy confessud. Kaiii 
Ctiaiidrn, E>cs(’l:n:oivii HiinEii itt Anierica, 
lind ifivcii tcsLiDllouy tint coraj^cLt sonic of 
Ilij iclloxv coiispii'atcu'^, Oite of tlic^e. 



k:iiiL .Siiiffli, noic fm'ccd lilJ veay to- 
Viiivd J{aiii Cliaiidra. Eliroogli tEt? 
c^l3l^ iJi'it cmirtrooni. 

Suddenly, tlic hrown inan's arm 
' darted for^vard. Tliere nas a llusli, :i 
crasli. ]4nm Cliaiidra fell, elntcltio.^ 
for siipliort at lEic ivitncHS tliair. 
(JtvLT liirct stoned Raul Sioi^li ivitli a 
smoking pistol, Ri.rt 3 ii si h 1 pt ly , Ids 
triuiii'jdiiiiit sniiEc tiirnciE to :l liid- 
cons jyi’imace. Ho spun aliLUtl attd fell 1)c = 
sidt; Ills victim, liis neck Enoken Isy a .43 
Imllt'E. A sectmd si lot liatl ruiijr out, over 
[lie Iic.kIs of itic fri"ktoocd itirmijj, llrcd 
Uy Marslml Jmiit;;: 13. Hololian. JiiHlicL' 
liad Ik.' on .swift, Xcx-t day tRc tw'onty- 
etf^liL biirs ivini? ]jlotUTS were foiBrid Builly. 

"I'll? fii'cludo 10 iliijs? P.C011CS w as ati Ollier, 
also start lintiy and [Er.nnatic, tlint sliowcd 
tile aniaiiiijj rosnlls ui llio tvork of l!iat 
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dial he hkfl gplvcii jKiHit code 

H'iTllOUt ihe diet[(jn.Lry, 

^^^:]EnlY Jiajor Friedman 
showee! mc.H.H,T,gc;t that llte Hin- 
dus 1l£L(] une another rnut 

the British mail cetiiurs had ici- 
LereeiJlud— T o w s and roM'S of 
fljriil'OSi ap]i;ireully ineaning- 
]egg, hut he read otV their tiie:m- 
iofT LculiL'iiitatiiipEy, The dark 
firi«Oners siturted, un- 

easily, then g]o-\verE;d at one an- 
otlicr. Had one of t lie in sold 
oet this secret? Or had tlie 
Asnerkati used sonic eastern 




Tup, Dr. Emit M- ScttMnnti Afid Dr, Cli«ttijr$ ChAlfravArt)!, 'Wht? 

PJoIting afjLim BrJEiili;i Bclcw. Mhuhe And. TTaniLitiuD 



niystcriDus yet .scicutihe dcteciirc, ihc 
code and cipher man, the cry]]tana]yst. 
Maj. William F. Friedniini. tkj^v the lead- 
nf^VTUcneaii ,a IJ I II I U I I ty ( i ii ^ei; r et writiuj^, 
had sat in the same it ness eliair and tes- 



titled fliat the Hindu plotters had eorre- 
StKJinJed ^villl une another in a dictionary 
code thpt they hclicvcd sinbrcaJ^yc, but 




trick? I'licy vo^ved vcnfreaiicen Kant Siilj^ll 
niulterinj^ to liiinsell. 

The re was neither treachei'y itor trick. 

Now I'or the fjrst time can he told the story 
behind tliose tragic courtroom scenes,, the 
(rue story of how' Major Fricdn],in Holvcd 
the serret dictionary CO tie, and not only 
without the dictionary, hut without even 
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klluwiii^ Xvl'iiat c] tc; t io ]i itry Lliu Hin- 
di] liad u-scd. He follo^vet] ;i riik- 
■of cryjitaiialysis tliat ]iiay fje sisn- 
p]y sialL'(] ; S(]|]]l: xvordsi art: more 

fi-D pillar that! olUei':;. 

Tlnit is the niystici kcj" tli.iL 
■opcJlk'O to iliin llie Ej[( 3 'iien placti-n ot 
tEie Hiiidu.H' ploTtiivp, T'lint mystic 
kt:y iViL'iULi il]ii])ly, tliaL Li a mat] sits 
■rloxxii to \x tito a loltuf. a lelegrani. 
:l iiiessafie, anyt Iliriij, tlicr-c ,’irt same 
XX'ords tllal lie ii more likuly li> uSe 
1 li an o t li e I' 3, T li c r e a r a 4 i XklXiO 
%vurd;- in tlie dictimiary, l.njt cIdsl% 
paiiiJ^Utkin^ itmly 1 ia& sko^vn wliii:li 
ol those ivordSf and even letters, 
are ttio&t pop 11 1 a T h niosi nsei! in 
writ ten ILii^lihli, ,nt(l (,'rcn (he rela- 
tive I ref] u eii cy ivitli ivlnch tlifv arc; 
liSefk I Ele results oi this sliuly liave 
been charteil, ]H!l cm ]Ui|>er '‘I're- 
rjuency [alnles.'’ By' caref ully cheefc- 
injj iho won.b, loKers, oven tile 
ailySterioaS liierofrlyjjliics of code 
and dp 1 n:r inci7-:iaj^o&, aj^aiii&l llie&e 
froi'jtienCy talilcii, tEieir hidden 
mean i II ha& 111 any limes iNeeti in* 
teriireted. 

3 C.liily lecenLly, a new ami jiutver- 
ful w-fa[>on was placed iiii the hands 



'Tlioina.i J. Turlricy 
nefped Bitak Uii E''|iut: 
])rAiAna^ (jE Trial WKich. 

Ttvo CiXOfiLnUiici Were Sliot 



aiu! I.OIKI made ilp 7-&,3.Vi 
I ai (lie K^tO.lJl'KJ worcls. 

: He Found, too, that the 

' ten cvoi'cls most use cl 
were, in order of irei.[tteil- 
‘ • cv; THR, OF, AND, 

TO, A. IN, THAT, IT, 
,'V IS and I. 

^ The rctrilive ii'erinen- 

[ ect'3 of letters oi tile liI- 

pli allot ici diffei riit Hn- 
‘ ^uajiteii atid in dill ere II I 

^ clnsEcs of eorrespond- 

31 ence, have In.'cn ixtndicd 

1.1 y ery]dolO];i-ts for years. 
Col. Fa ike f H it( say.s that 
Americans lirl" letters In 
llii.-^ rifdfr: ]l, r, A, 0, N, 
f, S, H, R, 1„ C, U, V, M, P, W, G. Y, 
fi, V, K, N. 0, J, 

7' Elen lEierc are com m on pairs of lerter!^. 
like ER and RE, ami commoci word einl- 
int^s, like ING^ ENT nm1 7’ION. ^ 

So nlthouf^h, to yon ami me, inoRt code 
or cipher tnesia^es tnay a|ipcar like: a 
lilailk door, the cryptanalyst lioltls a key 



of code and cLpEscr experts veEien I'rof,, 
_GfKRrcv_D£t^^ lintecl and an- 

tdyi:ed li 21 tlie ..ItHkOiXi wo iris, in a ralh^r 
toii^ hook. louilJ tliere were 10 , Idl 

differeiii w-yfils. He also fanm:! that ; 

10 xvorcLi' niHidc up 2fy,{}~7 of tlic ll.SO,IXlO 
words ; 

IfKJ nrade tl[s S4J0.J of the K10,0t» wflrds. 
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llizLt lit is fjuLCfc E(] try Lcj lit into I he liole 
afTorrk'd by {.be \^'ords aiul letters listed 
first in the l>er|i]ei]cy tEvbles, or upon ihe 
liVm'tl STOr th;it people like Ca put into 
lelej^riim Tlliil 'tvat tlit key Miijor kVied- 
(nilU one-fEny in the stirrinj^ year lyi?, 

wlicti he svas slireirUn' 
of tlie eipher depart- 
ment (if tlie River- 
l>aiik bilirjt'atorys ai 
Geneva^ lb-, lieaded 
l>y Col. Geofjje Fab- 
van. It was a H.^ar~ 
time secret, Imt that 
laboratory [lirl s 0 m e 
very delkn'Ue w’orb 
for [Ik.- Unitctl States 
ftus erniueiitL ItaoEved 
tlic seuTcf lucssajjeSf 
wbutllLT in invisiihk' 

I n t s nr simply in 
codes and ciplicrs^ 
that fell into the 
iiauilfi [j f various 
branches of tltc se- 
cret H-crvicc, sliQwlnp 
the work 01 li shs t i le 
plotters witliin our 

Ijorflei s, This wfls 
CtdoncI Fall van's Ein- 
portaiit cciutribnlion 
to t b o n a t i 0 11 a E ^1 c - 
fense. When he re- 
ceived (lie first 1.3 f (lie Hfndii messages, he 
t timed it over to Major Ffiesli'iian. 

^AV'hat can ymi make of iliis?'' he a.skctE. 

It was a E(je]J 5 shc;et of pajier, filled ■^vitll 

II cubing hut nninbicrs, long rowg aod col- 
umns uf nu in hers, arranKed in sllOtL 
groups. Major hfiedman studied them, 
then pointed out three consecutiv-c groups 
that were tvpical : /E5-2-4<6 ; 35-1-17; 122 - 1 - 
52. 

"There arc two clues,” be said. “In each 
of the ibree ifvoups^ ihe second and cen- 
tral figure is abvays a one or a twu; tile 
groups are of tisree lui tubers. Both dnen 
indicate a diction ary code, by wliich peo- 
ple having the same dictionary com ni uni- 
cate by writing groups of numbers, giving 
that word's c.vact location fn the diction- 
ary So, tiic first Rumlicr is usually the 
page, the last, tiie word itself. A second 
uumf>er niCniris the dictionary page is di- 
vided into columns, .and ,i.s here the second 
number is always one or two, our Hindus 



used ;l two-coin inn dictionary — btit there 
are htttidreds, tliousaiids oi those. Let's 
read the message first, llicil find whal book 
was used.” 

'"It wasn’t so 1iard aii it sounds,” Major 
Fficflmaii CKfdiiiiitd afterward, hanks to 

llie princiiile of fro 
f|iieucy. Since each 
number grou[> mc.int 
.1 \\'ord, we recog- 
nised favorite words 
by f refluent recur- 
rence of the samo 
II limber groups, and 
liy tlie reliitive posi- 
tiems of rile ijii'ioua 
II U m ber groups i n 
1 lie w bote sei| n ence 
ofgroitps. For ex am- 
ple, in any <liclicirtary, 
AND ctmics lief ore 
so the code 
grouji for and will 
be smaller than for 
TTiEf iiur the group 
for ^'O^J^at the back 
of the dictionary, will 
bf larger. We can 
even block off a dic- 
liouary Ento twenty- 
six Sections, corre- 
sponding to the ti um- 
ber of w orris begin- 
ning with eacli diffcreiU letter 01 the il- 
pbabet. Atldre i,augie has discovered that, 
in We lister, u-orcls iicginniug wdlb .A form 
b-d."!. per cent; words Iseginniug with E, 
5.35 per cent; word& begilllUllg VvElll C, 
9,S2 per cent, and s-o lurth. 

^'N'ow, suppose til at In a cipher mes- 
sage, the numbers extend from I to IflO,’' 
Major Friedman couiiuued. "Ttien, fol- 
low i mg the above .scheme, a luimher be- 
tween 1 and fi will represent .a word be- 
ginning \vt(li A; a number between 7 and 
12 w'ill represent a wUrtl beginning with 
and so on to Z on page IflO pad a few 
preceding.” 

Then began P process of tli rilling Inter- 
est — the search for (lie first w'ealt spot m 
tile plotters' arm or, common words itJte 
THli, OF, .AND, STOP, betrayed by the 
position and frequency of number groups 
occurring over am! Over again. I’fium- 
pbautty the cryptanalysts got the first 
break — W-2-14 means YOU, ivbicb is ou 
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]l, 1 g^^ W, coin in ti 2^ fciU flei'Mli wurJ, ui 
llic dittionnry tlic ITinJus used. And now 
liefi; iii V^J-2-l7. Must be a diffcreiii: word, 
1.1 UC Otily Li Jew beyond YOU am I in tlie 
same p,igc nitid coluintii. llie scarcliei’i le- 
vedsllly Cojisi-uEted fici'cr.iT dicHonarics, and 
found (lie onl^' worda beLwetes YOU aaul 
YOLTR are YOUNfl, YOUTH, ele. So 

tlie second diieoverv, tW-2-17, 5s proEialjlv 
YOUR. 

One tliR-covery led to aiiotbcr, a? lotlow'’ 
palLently,. icIenLlessh' the ]?riiicLplie.R oF 
freqiteJiey, the Riverbank slalt undfr Ma- 
jor Friedman worked out the mrssaip.', Tl 
bega tl ; 70-2-4rj — ,15 ■ 1 * 1 "—1 23- 1 -53, m ea 1 1 - 

hisr COME AT ONCE. 

Tliey had S-olved a mesjia^e in a tlictitm- 
ary code, not only withonf a copy of the 
dictionary used, hut without k]^o^vLnp ■\\ lial 
dictionary it bad been f 

Ry such w^yr\i^ Major Friedmiau helped 
Rritish ,^04 American siccret service break 
up a (ianj^eruus plot and euuvict nlany ol 
the ploltei'.’;. 

(0 t J 

CAMERA HUNTERS IN AN AUTO 
“CATCM^ ZEBRA IK ACTION 

Makiup' moving ptcEures of tvih! jelirnas 
in action preset) Led unusual dillicullieii to 
a recent expeditinn in \vc-^T Africa 1>ecatise 
of tile ftreat Speed of tlre-L- aninj-ils. A re- 
in a rkahlc series oF aclion photcigraphs fi- 
nrilly urns obtainctl hy usiiiff two autos. 
Tlic caiviera was set up iti one, wLiile the 
otlicr chased tlie animals hrinf^inf them 
wi til ill i‘;^ig-e of Lhe ttjovie apparatus. 
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FIVE TONS OF SOOT PER MIL 
FALL YEARLY IN LONDON 
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RcirKh'tnu OPb MSHtli's CaicH IfiMH S^n-t- 
fltid-Dmi C*ugt in Londori 



and soot frotti LondoiYs air h 
Iraitped hy a funnel-shapetl device and 
dfO].iped imp a Ijoltlo fur c hem leal analysis 
ami nitasprinjj'. The g'aufes have .aided in 
delenuiniu^ that hve tons olt sOOt fall 0^'et 
each sn^uare mile of tlie London area every 
year. Dry or mi.vetl with rain, the dunt 
cati he measured ace lira Lely hy placing; the 
g'augcsnt a mini her of ofhservntion points. 






JUakLns Maginj Pkiurtj at a Wjld Zetra Uom a SpEPilinB AllwmsbUt APer. 
Atirjthcr Car Halt Ctvascd Artiiaal Liiio- CumcFiS Bains? 



FLYING BOAT TWICE “DO-X” SIZE 
TO CAKRY FORTY TONS 

D L' .H i If tj c d In l] a v e .t 
loaded weijfht twice tliat 
of the Cerni,an "Do-X,^' 
the world's larffcst Elyiiiff 
boat is under construc- 
tion in lyfoClaufl, A pay 
ioad Cl i /l o r l y -t w o to it i 
will hi/il:e craft's capac- 
ity. "pen ertjfines of LOOd 
li o r 3" c p [j w e r each \e i LI 
drive t[ie boat at 120 miles 
p^r hour, turning; three 
[iir scrcw.s- throuifh an ur- 
/aiigetnent of shafts. So 
larpe are the ilimeustons 
of ttie lUiH tliat w'orh will 
he dune at a shlp\'nrr| in- 
stead of in the airplane 
huihEcrs’ sltf>pt^, 
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1 .. J-f 7 L- L- 1 .^, / > ^ f J 

7 wefi; wOmcn^ pci'li.ipR oflTerefJ 

ka :i s-icritice to llio fiire god, %vhom 
I ho O^irly liiili.^:]* wo r &]i i p p cn[, 
Powtclers, &o hea.v>- t]i;u each 
Ta-^ct] the stredglll of I'our tnun la 
i]iC3vt:, were in sudi a position lhal 
they p roliii tily ivcrc used to pin 
the li^Hng sacfillccs to tlie floor 
(]| Lhe p[t. Tlie rocks had been 

Inirned red l)v in terse heat, Char- 
co[tt i?] tile burial moutnJ was tliat 
front oak wood, IJacks of tlie vic- 
tims" skulls Were not imrned, in- 
flicatin^ til at they were laid fact-j' . 
up. Const ruction nf tlie sncrtficial , y 
vault sliows that the Indians knew ^ 
the principle nlf tllC arch. Rocks^-^ 
used to build the tvalLs and ron( 
^ecre so well filteil (hat only ce- 
tltent ^vas lacking ior pertccE tnnd 
Struct inn. 



\ 
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SPLITTING OF OIL DROPS 
TO SAVE FUEL 










Olider Pitai Deimmairailji^ ttl 
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biJii^Li'n 



_ nv i| Bi^ltiun. uiaEb 

.a Lanc« after Sw^opin^ Davm cin: the- XirjjEC 



-H t f ±_ ' -L UOL ¥ .IS J 7 U LUMj , V V 

e 3 // ^ ^ 5 r 

Glnlmlcs of ill rn ace oil, no larg- 
er than match beads, liavc bceii 
broken into 1 00, 000, (WO jjarticles'^ y 
by a process recently developed 
fty engineers of the ticncral Elcc-^ 



GLIDER PILOTS STAB BALLOONS^ trie company^ which pfomises great JiieJiT^ 
TO SHOW THEIR SKILL T'-cconomy. achievemenE ih eIic rcsult7'L\ 






of five yeay^ oif study which cnrlcd in thc'v:^ 
■S staging of ail elemental '"battle" between'^ 

->' M 1 - 1 ^ rn .1 ,T'. 



T oil and ^ir under pressure. They 



are then 
causes a' 



^ fJlirfer-iMJotJ^v-Galiforttia recently en- 
gilged in a balLoon-linrsting contc^iU to 

c3cinons(rate their skill in handling their . . . , .,. - . ■ . 

craft. Each liver glided down ,x milc-WgV^ ^ 
course .xiiiiingVt a balloon attached to the atomuEatior., .so that the tmy p.irtitlcs^ 

end of a lofty support. As he p.xs.scd the^"^^'' re.xdily converted into n gaseuus^ 

target, he attempted to stall the Ijalloon^ which hums more complete- ^ 

ly luaiv fuel on hpr^tcifore^ijscH. 

t. :C. r -4 — ,■ b \ 

CIGAKET HOLDER FQR AUTOS 

^ _ ACTS AS ifiUMLDOR 

0 ///S, . 

Keeping e i g a- 



with a lancc in the mnnrci' of titc jousting 
knights of old. Tlie sport was introduced 
as ]j.irC of the qualifying work in selecting 
a team to represent Hi is country against 
foreign glide r.s in .v meet planned by the 
American Glider association. 



SACRIFICIAL MOUND OF INDIANS 
YIELDS VICTIMS* BONES 

Tliat the ancient Indians practiced hu- 
man sacrifice has lieen proved by the find- 
ing of four skeletons in a Missouri mound. 
A sc veil -by-Tiinc- foot |dt'‘wa4 found, wdth 
the hones at tlie..lKfftom. The bone?, all 
small, are h dieted to indicate tliat fhe vic- 



rets fresh, a com- 
hiiicd container^ 
tlispenser, humi- 
dor and ash tray 
h-is beto designed 
fo r au tomobile!;. 
The capacity fs 
twenty cigarcts. 




which are di&]ieitsed by' touching the bol- 
toni of the container. , . ' ^ 
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POPULAR MECHANICS 

Protecting the Modem Liner from Fire at Sea 




iM CABirt nocFB 
EiVE FlflL JkLAnM C>M 



rmE-ALMi.ki 
IHDlOTQP’j 
C-4 Irt onc^L 



TiFlBEPPOQF PDQR5 
-^-TsuLHiiCAfla butjih £AS:h 4 



AiJ^n^Jpont w^NUiti 
FHfi. 0RIEISL 

P_UG-I7i PHONE 



CHEMICAL FIHE 
.rijvHij.u.E'-i'l II 



ESACT PCPTION. 
or FIFLE 1^ ^ 

IhJQICATEb 4N 
Ql^Quhlb-^iLUS 
SCREEN 



^ohi: Oh riRE OanC 
to khOMt 

NATiLRE «■ EKTCNT OF 
FIRE TO BRIDOE 



Two FOiMtQFUL 
Fl<1£ PUMPS ■ 



ElSTTpiC tiC;.ES 
■frEU. PRI?niCTE7 



LlfLHOmTS ^Olt 
AvLOK BOAH3 



wmELSBS 

:0UIPMENT 



^UKI LiaRV 
LlOHtlN^ 
i F^HlT jf 



y hint ' 

JHDIOATEinS 



ANtl-FlRE froth ts 
ckStpibu^ec over 
THL-OVilR l4httT5 OF iHV 
•r^L-ACF r-Elh¥ SPi«S 



FIRlE-Al hTWrp 
L RELLE 

IniiTB IBI/TE^ 
ThPO^.OHOUT 
THE^MIP 



S ^hfhic/ 5.™ 

E!i-Yi.i»aULS>Hi ; 

II n:M^iET>^ah/ 
m aU SFv^i£C<K^ 
bC'EOPIFa 
PAS^LIbEaO 



>H lAOTOq SHIPS 
e^tn^iOu^EHEPS 
^ITH hose, ft 
RE^LS MOST BE 
CHFUUED IN 
MAELHIHTFIV 
SFASEE 



L RitOsriBWt KM jBI 

AtvO Po^Fl^f u. 

1] tfATtW J*.Ti TO ^ 
/RE 01RCCTED TO S 
t»Tf CApliiO ^ 
^^sSh-tOMPARtMEWTl, 



TWO 

BfcFETV 

LAMPS 













*■— Hfc r 


THE 


DFFlLEH 1^ t 



l-'flflrth'F Tlis ILIU^lTTCl.'d LundDFi 



M' 



OrjERK ocean Uners. aic equipped 
Tvitli Jirc-fij^litinf^ systcniK lth com- 
ptctc as tliat of any np-lO'datc city. More 
are slio^^ ci tfie ijrotectivc apljliaciCti Oil 
one Ppiti-sli ^'ossel, inclp<l ills' t licnoostats 






ill each cai)iii to u jutonsaLic yarriiiij?' 
tn tEic oil! cor on llie bridge. One of the 
ei'ew iii-vrstig-atcs tEic fire aoil reports hack 
to tlie ollicer who can call rlic fire pairul 
or riti^ ala ITU liejls ihruugliimt Llie ship. 

v£*t 1 V ^ r --t^ 
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-f POPUXAR l^ECTIANrCS A 
L' Aa^^L J i<.t4-'L . iiJc^lA 



Autos to Wear Gas Masks in '^Odorless City'' 



Lh:I1, the Catirfiv. I.|lil> H,irlyT aE Gai Ka-pf-riiYUPiii, |> UbCiE in T^fl■1^nc K?ihRi,1st_ fiDm Anllii-; Ctnirr.. A^p*' ' 
laTiu for PiLf^y-JD|{ R^i.hat]S[ Caies: !hlfih[,. 'EKpcriiiicntcT Wesn Gae Mas!k in FirIil ro Cl^aciEO CiEy'i, Air 



In ihu "inloi li:'=is cEly" ot' the I'utitrf, rul- 
tCii»oliik!5 w ill w ear ii;fisl; 5 . 1'irlr.mifiuFi 
and c!iHr<Rreeal)lc fnmert- from frasoliiie tnid 
oikiJfCffiulled ^'eliicles will dlvaftpear, mak- 
ing Jt UP necessary f(ir a city'ji inlinlnlanls 
tn wcqr fr.-iK- nnink^;^ as haS lujett SUJ^gested. 

AJrently, research tab oratories are wprk- 
iiijlT fo this end, Ccstin[^ tli(i cftectivcneiiH lif 
(lit era that may bo found sui table for use 
on H^utnniolulea. Tty rurminj^ an ciif^Ene^-jj / j 
in a Ei^liily closed room, exp-ertinentei"s attfi'. 
protected by gas masks arc seeking to de- 
icrmine Itow^ muclt poisonous matter rmtsT 
he removed from an automobile's cKhaust 
gnlS to make it harmlesK anti inolTePiiive. 

Cannricji are usod to wmrii the worfccrsf 
when the gases become too con cent rat ed 5 

and bundles 



p1iotogra]ihic copy of which serves to'; 
in,akc dcctros of the voice Lracings, The,^ i 
rucord i'^ prinlcd in rows, side hy sitic, oh ; f 
|),apcr str<jis. TEiese rows form a coiuiitu* ' 
oufi rccorri. Since four rows are printetty^ 
uil each Stripf a IjdtlO-fnOt strip contains 
4,000 feet of record, suihcietiL for a forty- '* 
eight -mi note performance. The ricthnd is 
applicable also to rnidio 1>roadca5(i!)g. 



AUTO LUGGAGE CARRIER FOLDS 
UNDER RUNNING-BOARD MAT 

Carried under an aluminttm mat on the 
running board, a new lugj^age carrier tin- 
folds along the side of the automobile to 
hold suitcases 



0 



TALKIE FILMS MADE OF PAPER 
t CUT COST AND FIRE RISK"-- 

..V 

Reducing production costs and tire risk^ . 
a niechod of making sound film or 'halkO 
ies" on pniper lias been tested sucecRsfulT^ 
in Germany. Any iluiWber 01 copies Caf^. 
be^ mantle from the original celluloid film, a^ 












When not in use, 
tlie rack is fold- 
ed back under 
the mnt, making 
it i t1 V L 3 L h I C. 
Opening or cloa- 
ing requires only 
a ^;i 
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MAGNESIUM ALLOY V 
TO TAKE PLACE OF i 
DURALUMIN j 

T-igfJiter than a^iy othtT 
aluniimm aUny, a'l L‘iil'=^ 
crafl-consit runt ion n-iatc- 
ri.il is replacing durain- 
iniii for enffine ca-.tlnf^s 
and fciffi'inifS. Its main 
cmmiifiicnt is niagnH?6iuM‘, 
wliitli iiiakc!^ it rii.'T rtini 
'COrrCiHioi]-]]rc)of. I 
la 11 ( 1 ^ the alloy is 
proptlltrs, bcin^ lij; 

.t-ih! tlian 

or Etiiralumin. Tlirv 
not split, COi'i'odt ^vai fi. 
i?irajf]]i:;sium allov al-'o is 
HStd as a ^vinfj' and iusclaEjc: covtTiiijj, tor 
engine; cowling's and lor wliuid fairintis and 
dpals. dtj;t>r anti wintloH' franics, etc, 

^ fa //jf 

ELECTRIC VeE MEASURES DRIVE 
AT TWO^JLES A MINUTE 

J-'or lilt first liiiiK it is possiljk' to mcas- 
aro the spttd at a go It eliih is trav- 

eling when it striltes £1ie ball. By tteing 
off front a plioto-t;Lcetrtc tube, designed 
by' tllL' Ut;i]t;Tal Ekotric toiiipany, Jim 
Reynolds, national tl riving v1 lamp ion in 



^rijdirl oE 111* 
Iiun fl 



When CoiE-Oluh livad PIsk'^ 
P|taf«-Ce]| fiearii, 

Drive 1 j Meoj'jrcd 



/ 



lyJti, t| is covered that the speed cjf liis 
drive was 125 miles per Uour. Tlie pht>ift- 
elecfrie eell, or ■^'aktitrle eye," makes aticli 
measuretneut.H possible^ 



United -PMlier BactJtOHu'^ Has Wn.i CcimvtrtJn- . , 

rtrn Navy OlLildlu f-or ]ts Aiii "o 1 

MODEL OF POCKET BATTLES-HIP 
HELPS NAVY DRAFTSMEN 

Helping draftsmen Lti preparing plans 
for four new vessels, motlel o( the Unit- 
ed Stilt f!i^ “pocket batileiliip” was con^ 
slrufled by an employe of the navy, 

CJtarles EU Bollot,^ It took him 720 hours 
to build, E)tt] the finis lied mode] lirougbt 
hint a letter of conirtleudation from Ah- 
Sistaert Secretary Jaliuke for the lie Ip it 
gave draftsmen working on the “pocket 
iNil.tllcEhilj'' plans,. / I ^ ii 

TOY INVENTIONS AID ’fekmiNG 
OF MODERN CHILDREN 

Paten t-ulTlce reports indicate tliat luy 
itivenloi's today arc giving tile niotlern 
Amcrienn cliild credit for Itaving more im- 
iLgL]1atiij]i and reason Ell g pow'cr than il 
did a few years age. Many toys now be- 
ing pro[lucc4l rEiow tlie iiilluencc of tin,' 
kindergarletl, challcngtng the irigcimity 
and assisting io character building as well. 

Some of the ones arc o£ tlu; npe 

(lifcil. fierstiade elders to join ilL fEic amuse- 
ment. Electricity Etas exci ted c]L(ite an iti- 
line rice On toy ilcvc]o])meill, and among 
this class oi playtEiings Is a fire ctigine 
which ]cnvc 5 the fire lioose tvltcn an alarm 
is sounded, j.ioEilps water out of a liose and 
runs a lafidcr into I lie air. There are also 
patents granted itaiEy on i m ptO Vein c nt s^ o 
tlie old R-tjand-hys, sticll as dolh. 

\C - i i n i C/i 'S/^ 

C[Rnrn( l>r?nes are usctl En Am^ic/n re- 
fineries for liltcring And whitening sugar. 
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C]c4c-Upi Shtvws HuEe CKesI a.n4J M«ijicbij! Fjce of G«ri!U 

By COMMANDER ATT! L IQ GATTI 

Lf-ndcr f)E Srvm EKpiditif^ni to A.Eiica 

"C A RANG A, S[irEi]i^a,’’ Elie pfivniy ^vitcfii 
^ [Rjflor intonetE. ^■Pa!m;n_"n, pncE rt tkt 
rjtin, 1,T,k(» (he ck'tnl?;, <lr> not tlirow 

:l]I yrmr waEtmii the ]ir>ftr AEaniihllti." Antf 
[Ilf <[i Hi ill 11 live 1H:in viaveci liis spejir ccmi- 
ciiAit^lii[j;]y Toi\'iu'<[ t!ie ^,'1'cat hhtck clou cl 
wliicli tve coi]](1 SCO through ;i sin alt opcn- 
iii^ ill Hie :greeTE tluille uf the er[ii:Liurial 
lAfejit, 

Tlic .‘ioeiie re.'illy waH inipressii'e. And 
miiiienuis eyperiences had giren nie fso 
iimeh f.iUli in 1 1^4-“ mia,J?k of the Idacks 
that 1 fiitr]irised niy&elf hy fcjfhkiiipf n^>en* 
inn 11 1 h it at tlio stonity Eacavens, CNpecfinj^ 



Em .ice at any incimciit a 
ihl&h (Jl blue !tky appeal* 
nmt a tieautiifiil siin perp 
thrcjuj^E] to liprhtcii that 
ln a\.'y, h i pp re is Eve luinos- 
pliLii’e ill u'liich T felt lost 
.ind dc: pres ic'd. 

“■S:tr:in fra ! Sn rrin pa 
Ktit evidoiltly tllut day 
the grad ot tfn.'velers ^\-jisnh 
in til Cl Eiinod to give me a 
nice little story fan Ejlaclc 
iriiigic. .Ami £airaiij:<a, the 
ram godK ccirtainly imi&T 
have ijeen very huiy eke- 
cvEiere. For laoih nC tliecii 
ilelnged o.s teitli such 
raiai storm as T never saw 
liL-fm'e. 

Til, is tvas my first inti- 
mate gEinipsc into ilic 
wnrkitag of the 
nianxl in tlie earliest few 
days of my iil'e tvitls the 
A [ am h n f 5 in t he T e It i hi nda 
tore it where I hud come 
fo study till? gorillas aiul 
tlie pvjrmies. But. in spite 
■>f this ilU^od^1ctio^^^ J lie- 
pan to like ancE to .irlmire 
til esc dllllilJUti^^e carica- 
tures of men whose tiny 
stature amt apparent 
pliysicnil weakness are in 
such a shocking emitrast 
to the Innncnse and ihrealetiinp’ svorld in 
wdhcll they live, and to the potvorftth gi- 
giiaitie apc» wdiicij Eire tile if oniy neighbors. 

The pygmy kiiigrlom is (he infinite equa- 
torial ^0■ire^t^ ^vlieru, no matter how fit we 
a'ccl nor how- well-trained we are, xve can- 
not ivaik excc pi with enormous cEifcicnhy 
and withoLtl heconiing at once e.\lniusted 
hy the rarefied atnio-splierc at to 

foe-t of aftilude, ami drunk from the 
heavy niiasnta risiitg from ail Olltire w'OfIrf 
in putrefaction. To nulvance costs a ter- 
filik effort as rnie nuisf open Eiis way 
througii the matted! entanglement ot lux- 
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PiMmies 



tliTLnLnt miunig trees 

atKl vinesi, liriilllFiile-S arr[ tllUfUS 
atifl miiicr[;r™^vlll i>f every 

kitkd. 

Pot tlie little pygmies, merely 
help in ff I ]i e m 5 e 1 ves with the 
liuok of jliyir ciiaraL’lerisiHe nr^- 
ehete, weayc in an^L out tllfougli 
every smallest opening', their 
iniseralilc naketl botlics sliding 
ti] rough seem i ugly iiiipetieti'al'ile 
thieket:^, Rtfiti-K' forHvafd ^viili a 
speed hh-ltidl tlieir annill tllin legs 
w oil 1ft never lead one to expect. 
Fresli, otnifing. t key pusll Oil 
ind’SEAtig^ldy, ahvayS maintain- 
ing a perfect sense oi cIlretiiuiL 

The impression of dramatic 
coutrast is increased ivlicn one 
thinks that the tiny MamlnUI foi' 
ccutLiries and ceiUUl'ics have 
lieeil the only Iiathes [laring tCs 
ki.int the gorilla, the absolute 
master of ilie equatOfLa] forest 



a Ilf I tlic [jigge.sL aiui uiOSL 
powerfltl an cl fcrocicms 
of all tlic a]ies. 

Not only is ‘higagi’' the 
grb^atest of the aiies, luit 
it is ullO cjf the I'arcst anil 
least known of African 
aiiiutals, and s ui r ron n rl i r;g 
il are irnimneiTihle stories 
anil legends of the luotit 
ghastly character. 

1 do not kiioiv hc>i.v true 
arc all tlic stories nne 
hears of natives carried 
off prisf^iiers hy the go* 
rilla and sent hack a few 
days late I' with the mills 
of tlicir liEtger? and toes 
torn off ky tkeir captorS, 
and of kidnaped wo mem 



Abavt. Taking Piccurnbi oE Garillu vnOi a Gbici Hand/: Bftiiiv. un tbs Vfoy 
la the Inbatiitcd 'b}; Qari]l» iind Py^iAiiiiiSi 
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Rut tlie sxpprEenc?;^ T myself list] during 
fiouie iiionlKs fipem in the iurest provcrl 
tn me very clcurly tliat, wlicn in a fury, he 
ii ii yery dangerous heastj probably the 
nio!il flangrroiiFi of at! African .inimalfi. 
And his atfengH] is really terrifying. 

One day the pygmies had gtiEdod me 
very near lo- a family of ngagi which, in 
a small clearing. w'erC avidly devouring 
some bu&lic>, a sort of wild onion wliioh is 
their favorite footE. Ainting tfie ctirtairts 
of tile vegetation I was watchhig the 



SViiste EjtpLorer oE llie «nd ttfci. OuLd*!. 

Whs PdaMdd Sdciio ol DirscdtHi 



ExjimLnin^ Bcid^ 
of a GaritLa Ear 
Martu or « PyiCinr 
Whisli, In- 
jured I| Wb±)i El 
Att«c]rcil ThE» 
LECeI^ M*n Te 4 t* 
BcEore 



movements of die group and pre- 
paring myself to take some ]ihoto- 
graphs when — ''S-i7-r-.c-h,'" [be at’ 
tacking cry of llic leojiartl, souml- 
ed at my left. 1 ttl filed N|tlick1y. 
It ivas Kasciula, chief of the trlhe, 
perfectly iniitaEing tlie leoparrE’s 
cry, resorting (o 1 liat Strategy 
vvhich I afterward learn erl a 
eommon one wiili tlte pygmies to 
infuriate the gorilla, 

Thai sound let loose a pande- 
moniuin in the small clearing. E'C' 
males and young, ivilli siirprising 
agility ami Siviftness, dim lied to 
tlic Eiranelicg of the tree>. ivliile 
three tttales jumped loi their feet 
and, long arms hanging Ejelow 
tlicLr knees, shoiilnlfrp Imncbed, 
SM'ayed on their short wide-.npreafl 
legs, sicoviy Turning their mon- 
strous lieails frntn side to sirle 
wltfl the air of slnjiid ferocity of 
poivcrfiil aniinals ready for the 
most deSjJcrate defense or the 
most audficions attack. 

Leading the other hig 

head towering alm^e the rest of 
the group, the leader of the tribe 
w,avcd one c norm o us fist threat- 
eningly in the air and lifat Eipon 
hts chest with the odier, making a 
hoomliig sound like a large tirum. 

''Rwaiia. kill the great ngagi ! 
Kill Moami Ngagl!“ the diminu- 
tive p3'gii]\' cEjief whispered to me 
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Cutit SiifiicTHTi 111 OfrrUln SIsfll 
du^Lii}; i|Lu Jun^Lt E±ptiUijDn 



In n LfinL" fU coricentrrjt- 
«t] li:itrij[l, "Pimi, pnin, 
Jl-vvrm;i 

"Piini pum"' not n 
W'lFil Cl] M 13 111 }] u 1 1 iiripift, 
'f'hc py^niiefi j:oi h it<fiii 
nicy since- I, inil kiniwirlji: 
llciw t I lln^ni 

lilt Lik-n ut (Ikcli^sruinp 
p’l.ni. inrifli' ilii.' 5ri;---.un‘L:' I'ki 
firinp- jbiii'l .-.lioticcti nn cn- 
crj^eLiO “"pini pLtliK" 

On niy tlit? cjI(5 

flik'F mite ilmri; itjievilcfS 
t1u‘ H‘iy i.-f iFie li'iipitnl. 
Tie Wily iisimcflnU L-ly rm- 
jic\ CTC-il liy n torril-lc Inriw] 
HI Ijiitc frinni tlic priiinL 
fifici T,s1iic1i. 'LciiJ ^viih fiii'v, 
i1o!>(mF hi-^ il (drily IlnfiT' 
;l rail mi n Kmn]] irtrc mi:;ir 
liy. Wnlinul nio^ Eiif^ his. 

^Tiilij tmr dircctirjiu 

(vitiuutt jfiviimr [he UKi- 
]i r tfsi s i 1.1 [] itf ,iny efftirt, 
jn-ii (( iili a 



rrimf of his liaiids. Ire snapped the Irunk 
in liv-ii with :l Crucklinj^ scmiul like a Cdir- 
nnri slifKr J'lrcn, hminiisliiiif ihis tH>r in Ink 
alrlc v.'Ciii.uin, lie a(3v:ti]c-ecl :i few steps 
einiriiiiK airollieir iirni'] Iml ol n vury dii- 
ferent cli.iF^tetLT. It must linr'e lic^n an 
cirHlef. tor iho olhor £H>rill5La 1 rolled iwiy. 



.-\s ‘-nmi ;is :il! of tliurtl 
tri,3l ilisniipenred, iho pin m 
tijra^i tory Iris el ill: tti 
lifeL-e>, ;lti(I threrv it rn.v3y^ 
ll cil idi> 1ipiil|.^ ilorvil on 

:l 1I fijiit'-., Il<^ litlii 

iVc lirwsli, stow'ly jiriHl tie- 
lla 1 1 1 ly , 

^-^'liurii lie li;nl van is her], 
I cippi iificlud the tree 
tVulil IvIliC'ii the atlinial 
li.id sn easily hroken arvay the upper part. 
It wiis nut a very tarj^’c tree, Emt it w'aa ot 
eKtreiin-'ly liaml w'Oh>iJ, And w-heii, ju-sl in 
make an cxperirnenl, T tvanted to test I lie 
ri>tiiparaiiv!- value oi Iiuniam itrenj^th, it 
tout me ami rail twelve of (he Mamliutig 
CCiniihijiciL |jj parse inr.-\l 
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GUss Machined Like Metal with New^Tool 





Irani vilirnlii.vii pu i^sil ■ ii: imant be iiseiL 

since the Hliujlitcst varialidn will cause a 
<lL''.ect i-r ruin 'lie ^vln^lo bkich of j£, 4 ^i.-"^ 
U 1 f^imL'f '-ii iivs ran hr hrpT tn the imnost 
ncL’iiracy il J he operaV r is rai L'fi:l. anil a 



E^sHB’iLi^Jdti cif Mjivkiincil 4L To|i< ^bl 3 KiE^L 

uzid GtiKidifi? CquiliinenE er CeriEcr 



G];ts!i^ marblL'i JiufCehiiti ar'l nlhk'r bfli 
itr nifilorials rivn lie iiiarh nril like metal 

L>y usiii^ a new suE»er-liHL'd cuUm^ iiietal 
The process is fUff'rrciit, 
^^owrvcT, jfiinct no shavinjja .irc split ult. 
Instead, lunly very sEiglit CiEj^es anti bits 
arc torn/t'rnm tbe glass surkire hTs- the too! 
is a]ip]^‘tl to tlie rutaUnp blucfc with eX“ 
frcinc JcatiJion. Marliinr torpls as free 






glass Tap tui'tu'd on the la^tlic will fit so 
closely as to he inserted or %vi ill drawn only 
with cottsttleralde effort. Trlnss s-cssels in 
111 any shapes already liave been produced, 
while the process and the siipci'’han:l metal 
rnahle the cxecutian of nevel decorations. 



“NOISE HOUNDS” CHASE SOUNDS 
IN TALKIE STUDIOS 

One of flic strangest jobs in the talk- 
ing-picture studios is I bat of chy “noiFtc 
honntl/" He H.ioes nor malic noise hut 
hnntFi it tio-wu anti eliminates it.. It is his 
job to litid the unwanted sfuiiids that seem 
always to he echoing all out the ■riUldiciS 
and remove the causes. For this purpose, 
he uses a voltmeter testing^ appariittts and 
an ear trumpet. Whenever tEie man who 
regulates the sound apparatus reports 
some extraneous noise til at itiLerieres with 
recording, the snunt! detective goes tu 
work. Ttnie was wasted not lo^ am w^hen 

Cfkf'. 



was hyartl wlme tme 



a gurgling sound was irearti wrme tme 
picture was heing ttlade. It filially was 
traced to a drinking fountain just ontsirie 
the camera's vision, diificult to find he- 
eaiLse it ^vas heard only when an actor or 
workman took a drink. Sometimes a 
"Img,” Firouglit cm by electrical vihrations, 
eau>cs tire trouble, and once a cricket 
stopped work ou a picture until it Cent Id 
he located and removedr h toad caused 
trouble in th; making nf one film, and the 
hiss from a \alve in a fire-proteClEull 
sprinkler system made some olijectionahle 
]loise in another picture. When animals 
are u-ied in scenes, some sudden noise, like 
the clapping together of two hoards, is 








ilJi. 



“S'S " 

them iiLi iei 

from l]itm are wan Led. 
Flies olten slop sv&rk on 
hT ^ct, and ,‘50111 ctinjcfl n 
chaMcr is em ployed Lo 
find plaees on a set ^^■^l'ere 
echoes originate 



MAGNET MEASURES 
CYLINDER WALLS 



]ic: 5 emh]in^ tlie “iiota- 
1 0 - ma g ii ef " gre nades j set! 
in tilt world w r T a 11 
e L e cl r o n I a ^ n c l lI - e i' i c e 
ni^asores. the Ihickiiess oi' 

L'vliniler ivall.'i in an atHO- 
niobile tnjfine. Hereto- 
fore, iTi cgulariliei iti iron 
ciistingH could not he 
disco retell e.\cept In' cut- 
ting open tlie engine 
lilock. Tlic tester ij low- 
ered into each cylinder. Hr llie wall is 
aho\c or Irelon' nonnal tliicktlOSS, a point- 
er Oil ati indicator ruveals ihc variation, 
giving a check on foundry operations. 
V'ariatltms in tliickncss result In uneven 
lieatiiifi and warping of tlie engine. 



Ttiis I’etiybOit Hai CapadI}; Edi , 

Tpwtr lUi En(ine C™l 



waive Vehicles; Nple Operator's. 
Is Built of Step] 



MIDGET FERRYBOAT OF STEEL 
IS WELDED WATEK-TLGHT 



Made ot welded sT-cel platiitg, a pair of 
1'erryl.uja I s- are plying the HudHon river, 
U'eldcd fig lit like liottles, the ^oals are 
i.[eclared nDn-.sinkahlc. Steering and con- 
iro] of the seven ty-lioriepower engine are 
done hy one man in tlie pilothonsc, iv-hicU 
ia snjjpqrteil on ^tilt? a hove the deck. 
Kaclt ferry lias ^pace tor twelve cars. 



SLATE IS REMOVED FROM COAL 
BY MAGNETIC SEPARATOR 



Tmprovitig purtly amt redncitig costs, a 
magnetic .-icparatdr (hat erjiiiliiiies greal 
caiiaCity i.vith fiigli intensity of septiration 
HJt ores lias been produced. Its uses tn- 
clude rcmnv.il of F.latc from coal, mica 
iroilJ feldspar^ iron OnSde from Lauxite, 
[[filoniitc from gyp-Rum, ane1 oxides of iron 
and in I bed Jed oxitle partifles from liLUca 
'f.and, l lic scpai'ator subjects ore co a pow- 
erful magnet that prulU magnetic minerals 
from rock and useless ininerab. For such 
materials as silica samk it has a capacity 
of eight tons an hour. All riaterial is 
passetl tliroiigb the (uaguelic Kone four 
times, c.'icb trip reducing the amount of 
m agnet it mineral. 

r'd 



TliitIcrtMa vF Cyliii-tlcT WaJLi. Is Measured Quickly by 
InitriiDe Ttawr Ip Jini/ne i 
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By JAMES M. CHALFANT 

"VTii^CEisSlTY is not alhh'ivii thu mo(li?r 
of invention, Many lifiscovpric:^ liave ?■ 
been: purely ELCcitlpiitAt,, or hingeJ clirecdy : 
[HI aollie &3eiiflieT thread of circumf»tancc. 

Somctliinj^ j^oes xvroni?. The cspecte<l 
fails to happen, Uuf the iiTicxpecletl points 
I lie "ht'ay to ftonietliinjf Ijetter, Occasion- 
ally, even in SCnUe hipinicr or niififorftiiie 
fitiincbO'd.y a lucky break — pets ii lie 

t24 
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Wi"T. 






flXuL^ 



Pan at Hui^e Cc-ntTainf 
WiLii:}! Will LliD.: 

C-aa I^UDdi, Wnta Com- 
plEtaj 



.ind ^H^'ll ln.'iiifj, imni lIk- m 

iltf X-rri_v, 









f/onsidi'i' (liif <1 isc ij V L' r V nf Liiiti-kiiucli 

jj:d-iiliii 4 % iVir ?ii:^1h1I1Ci‘. CliLinL-i? |Nl:n"d ifh 

l>nn tlicr-c, too. '". l%nl ji lot to do 
^^'flll t]ii.' djsfio'Lry of t^lliyl its 

ijivfnliir, J l.JniinH. MhL^idy, loli,! iiic tire 
1 .1 li^r dtiy. ‘'f>J Ci.ilir'’;?:. iii ii \v;ty it vv;l-< tio 
iictdcli'ul, 1 l*:i Wurkinii H.M1 
llif Ib'fury thdtt Uil an t i -k n rjf k i^asolint; 



cau^e lie iii aide Lo rectufini/e ii wlien i 1 

JiEoni?. 

1 ‘lie ctassk L'?(ELTiii.ile. oi' ecjurse, id ilte 
!iucine!i!ifiLl fjiiSmc iii CSiristiipItL’T roliini- 
Ini^ fuiliiip: to liritl a mute lo t5ie 

[ndies Emj rliftcovcrinp a whnk neu world. 
In t!]c wftrld of sicifneo mn:] iii^ cntton, the 
happy litniiilcr has iK-eti n;7.pcinsih|e I'nr 
many contrihLitiiig to our pleasure 



he made, 

''Vou know, tlierc are aee id c nt ;i .arid ac- 
id cSciUs. Oiu-: kind yon ha^'i;' tn> coturol 
over whatevL’T. Tlie otber you more or 
les^ iandU' ainJ encotti'aLj^e to liajjpeii to 
ymi. Charles Kenterinji^H of the CrenenU 
^loiors researcFi hiljoralories, puts it in 
^l^i^ way: 'Vou ^o into a ifai'k room, ^'m.i 
kitoiv there ii a eh air there soiilev^ Elere in 



JiJI 




POP ITT. All ME CHAN ICS 





crown cap 



HOOK ANOEYt 



SHOPPING BAG 



RUBtStft HEfcL 



RtTURN 

BAU. 



SHIPPIHS 

TAG 
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the l>],icT;iiL'is. If you &taii.<1 per- 

fetlTy tlill, you'll ntvtr find it, l>uE 
you knon' that if you start wau- 
dcriiiff about, sooner or later 
you’re bound to run into it. The 

iTuding of auli-'kiioek j^asoluie 
Wits ihnt kind of accident,* 

"I tv as uorkinj^ oti tlie tticory' 
thiiE a colored jjasnEine would not 
knock. That isn't true, l]ut tjt 
cotir'e I bad no way of kmowinj? 
tliat at t lie time. I look some 
kerosene to the cbemieal labora- 
tory und told the man ni ebarg'e 
of the cheniicals that I wanted ait 
oil-soluble dye. 

" 'U'hat ilo you tvant to eofoi'T' 
he asked. 

'' 'I want to color some kero- 
sene/ I said. 

" 'We 1 1, I here aren’t an y lo i 1- 
fioliihle rives in the stock I'OOm/ be 



jlj'cerine. And as he watched the sticky 
Substance siowly iiardening- tO att elastic 
Aim on his linger, Lite thought came to h[m 
that may' lie tliis suhstaitee w'cuild do. He 
mixed the esttra collodion ^vfth nitrogylc- 
erjne. It set to a jelly. Thus blast in r jjel- 
■atin was discovered. 

Mailt' men believe that substantial prof- 
its froul itlVetllLOns liave only heen i'ortll- 
coniinsr from projects wdiich tetiuircd iah- 
Ijlous caphaLiaatiotk. Tlic converse of this 



Tops Early Amcjicaa tildEar C^r; Nat; Front WticeL Drive; Be- 
lui'w. Some LiEUe Idma Tli«t HadE Eii: MiTtiry 



tcpiled. ^but if you want to color 
kerosene, this iodine w-ill clo it.’ 

"Of al] the th oicsautk of chem- 
icals he inigbt have picked, by slieer 
cliance lie picketf the oiuj that turned Ebe- 
trick, for wben we used tlic iodine in color 
t!ic kero sene, took it back and ran tfie mo- 
tor on it— the knock was ^one. Tben it 
took 'even year^ of liurri work to lind out 
wby it killed the knock n^nd Eo fipul the 
tetraethyl lead nserj today' as .in .mti- 
bnock," 

Til ere woultf seem to be no connection 
between a cut finger and ibe liij^h explo- 
sives of modern w'arl'are, but there is. Al- 
fred Xobel, the Sweetish cliemist, cut liis 
biiger one day in the laboratory. DIhsoIv- 
irtj some guncotton in Ctbcf Sllcollul, he 
swahberl the cut. He liad been searcbiiijr 
for an absorbent and solidiller ot iiitro- 



slateuienl i.H nearer the troth. Some of 
the stiiiplest of inventions have made a 
fortmie for tbg inventors, and, frct|uenlly, 
served as the feundatioii of an entirely 
new industry. 

It is not uecesHary tfiat a budding in- 
ventor devise an entire system of locomo- 
tion, in order ta become financially inde- 
pendent. He need not develop an entire 
plant to make his product, nor design all 
of tile macliioery to maiiufacture the llenu 

The present generatinri well remembers 
tilicn Lee Dc Forest introdoced a small 
grid of ^virC into an exftauSted tube oT 
pbiss, COlKaitling tw'o cIcmcnEs and knowoi 
at that time as the ‘^'Fleming vahe." The 
Fleniiiig lalve liaJ a fibineut which could 
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ly-Thi-tc ycJU'^ fili:], ini inveillOtS a cnirk 
ol' rufjl>cr, cIolIi iintl :l 'ivirt st:iplc wliiirli 
IV as. to foi'Ci?<l isuci ait atantilar groove 
arcnnid tlit ntet of tin.’; Lottie. Tlii.i was 
iu)t a MicccsS. Put ]’atiUi.T diti not ffive 
up tliu shi]j. After thvo years of esperj- 
iHeittiii^, 1ic ItronslH forlli tlie metal cap 
vvitLi c or r u ff.t t eel ud^es and a nork in- 
j:crt4 no'v^- sticn Oil a 61110 St every' bottle of 
pop, Til a new company was formed 

under ttte HartSe 01 [lie CrOivO Cork and 
Seal company, wi(1i I'aintcr as president 
at a salary of S20,tl0Lt per year am! royal- 
ties of one eent 00 every j^ross of llie caps, 
Xcit inn eh of a royalty, to he sure, hut to- 
day, one company atone man n fact n res the 
sstagiTefliig t]UJii[ity of S0f000,000 gross per 
year. 



be lieated to inCHndes- 
etnee, and a cireular plafC 
SUrrou!n[lii]|:; tills lilanieuL 
Had it not brciii for the 
introduction of this grid, 
broadcibtiitjf wooEd proEs- 
ahEy not exist today. 

This wire grid pn1 the 
radio set into your homes, 
Tt made fortunes for 
broadca.qfing eoni pa nies. 
It vvas tEle begin[]iiig of a 
new- indttstr.V. Withouf it, 
We would have no tn Iking 
picUtres in our movie 
houses. Without it we 
^eonJd not have a Rocke- 
feltcr devfloprnert oi 
S!25[I,CJW,[XKI now being 
erected! En Xeiv Vork 
popularly called the Ra- 
dio City. Wc would not 
oven he thinkitfcg ahont 
television. VerElyya man 
bill lOtl-doTl ar 
waii foundmi on tli 
(le grid of w 



Many ivill icmcmhor the rnagne^ia bot- 
tles witli tlteir ruhher-cuverciE glass stop- 
fters, held hi place with a levertike wire 
arrangEmcnt. De Quillfcldt is said to 
have made ?15.00lj,0iXl' out of this idea. 
Then along came William K. Painter, the 
son of a poor ^naker farmer living in 
MoiKgomrcry county, ^Ta^y1an^:1. Alter in- 
vtsli gating the prior art in the fiekl of 
Stoppers, something which the inventor 
Ordinarily docs not do. Painter, thco for- 



Tap, the Fin1 Arc l.tjih.1:; Left, the WbecL {if LJEe 
‘wfiLch Held the Piclurea Sbrywa Bdow. aRd Sem- 
4d Th-ji^ln A. Kdiptm Cn Hie Mt>riiiit-PirtUrr 

IrVffifllJdlij 








L. Gntcs, Gales iilv^rireiJ ^v3iat was c,it]cfl 
:ni tlectrical (juestioner. TllU is a ssn^tl] 

Ijoard will) a number of pins projccliug 
t here ffO Ell. A carJ, punc]it;^L nith hcileH, 
is prirttLl with a sctics oi n | « t.' ? c lOi l& Oil one 
]liil[ oi thu iaii: of Lhe Cninl., riiui .i.ns'Lvei'^ 
OEi the adjacent lialf. A pin projeiitiufr 
rbi-oiigb one of the questioii spaces is 
wircrf to an ansiver pin, Two terniinals. 
lield tn Lite haiuis, are tlieil applied to dit'- 
feiciu pins, Wlicn flic proper pair are 
t o Lie h e cl, a h li z c r 



\\ 
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At titc age ol twen- 
ty - o n c , Humphrey 
U ' Sli El i van I a tl d u d in 
Nety York fresh from 
the County oi Cork. 

Eteiatid. He liad a fair 
k n o w 1 e l] g c of t li c 
printinj^ trade. Alter 
working at it for three 
years, he found that Eie 
wa& not get ci tig nuich 
belter off, He then 
juineiE his h rot her in 
Lowelh Mass., in a 
sisoe-sloi'e bLisirtess. 

For twenty-one years 
fnitli brothers emrkcd 
.It a salary of cila per 
week. At tlie end of 
that time they had tlie 
fme.st .store in Lo\ye1|, witll St tick value fl 
at $45,(JOb, and $.Z5.00d invested in real es- 
tate. One day Hunipdirey tieard that u 
man was selling hecli; for shoes, made of 
rubber, He bon gilt a ]iairp but they were 
tltlckp liard and bea^'v. They harl to he 
serewed to the Sbues, and alter walking 
on tliem far a day, the rubber was worn 
down to the screws. In Jlr. O'Sul- 

liv.an took out a patent on thernliber bed 
wliidi in.ade him fainons. This liad coun- 
tersunk 111 eta] wasliers in the rubber. But 
there was no iiiaiki't for the heels. O'Snl- 
iF’i'atl ])elieved in Uipli-nressiire advertising 
luetbods. He made the public demand tlie 
rulhber lieel, Torlay, iiiany companies are 
making rubljer beds. Another million- 
ftollar industry, but here, tlic first market 
had to be created. 

A demonstratioti of a case t^ hcre the in- 
ventor did not make as miicb as tbc man 
who corirertL'd the indention into a sal- 
able article is found in the patent of \Ynldo 



sohikIs. The game is 
edueatLonal. The st<1- 
detll tOUflicb the Eiues- 
tion pill and must then 
find the proper answer 
pin to make the buzz- 
er sound. 

Tills product was 
first made by the Elec- 
rrical Questioner com- 
pany ^v]lic]^ failed. 
David ^V. Knapp took 
over t3ic: Idea in ISW. 
He fiaid the invenlor 
fifty cent5 royalty for 
each one s*td. Three 
or fourycar.s later, ^Ir, 
K ii a]J p ] I u r C h a S e d all 
rigbt.s to tlie im'en- 



T{]fi, M«ru TelcijrapJi SERuter ; CsnlEr, Ediuin's V>n- 
unR Ma.cb^4: Dflniv, Firat Tyinwrittr That .Wcrlt«l 

tion, This wfl.s tliC lacgiiming r»f (be Knapp 
Klectrio- company, wliicli later w'ent into 
many her fields. The electric (juesti on- 
ers ^dre still being manufactured and sold 
at/U rate of l.iO.OlXl a year. 

,^A traveling salesman for tile Crown 
'Cork and Seat i^uillpaiiv, Ving Camp Gil- 

. t.' / I ... ' / 
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was once toJd tlijit lie 5 lion It! 
try Cn invent stmie til ins' tvilich, 
wliett once used, would be thrown 
away. In I8P5, GiUette liatl the 
good foirlurtc to try to shave htni- 
sclf 14'ttli a (3 liL 1 raiicir. He It it up- 
on the idea of a safety razor and 
made a model oli lirass and dock 
spring. For six years after the 
im-oiilion, nothing wa;; doiie wilfi 
it. Tlic pnth M'as not an easy ono, 
Finally W. li. Nickerson, a Letdi- 
noloffv j^radmate, was called in. 
He not only' ]jerfected the raior, 
liHt also desteijend mtidi of itie ma' 
chinery to inanui'nctnre h, Two 
young lads, who had to Ijorrow 
$3,(100, hecame the agents far I tie 
razor. Ttiree years lalcr. the Cjl- 
lellc enmpany honghi them Out 
for ^wldOjilOO. [cl less ttlan sevc ri- 
te ett years after the patent was ah 
lowed, this little contrlhutioil to 
modern man was e,a ruing $-l-,aOO,- 
OOil ;l year in profits, 



Ci4in*,y Oro>ly«r Brtilifr C* 



Top, ChArlvB QoH>dytar 
Pclow. 



Hvw t 9 VutcaDLU 
T]|it Prtrf'jctd Qi] 



Rubber tn 



hags liy hand al lirst. Today, 
they are made hy the mil II on 5 
with automatic machinery. 

.\ .s3ii]]]]inp cajj. hi its lirst 
form, iiad a hole punched at one 
em[, Dennison pasted twn small 
rings of ]ja|jer arnujid this hole 
In rcliiforco it and realised a new 
Inlying industry. Ruttons were, 
at one time. Sfwed on shoes and 
easily ripped otT. .A man InJ' the 
name of Heaton invented a small 
wire staple to Take the phace of 
the sewing operntlion, and real- 
ized a fortune. A small hump, 
in a piece of wire, ^vas the fore- 
Tinmer oftwo inclii.stries, One Ol 
tlicse htimps was put in a small 
wire hook which together with 



The paper sjiKJpping bag, w'ith tile piec u 
of cord run lying through holes in tlie top 
and do\vfi flic sides of the hag and inidcr 
tlie hotto^ to reinforce it, -w.i.s flic product 
of Waitej? Henrv Deulmutfr^ He made 

, iu Z iiuX 



Ti ten’s tiresscs together. These 
hooks had a hakiit of coming undone. The 
lioofc with a hump nioiiopolized the indus- 
try, and is Slid heing so adverTised. The 
hairpin with n hump aUo made a fortune 



for its inventor. 
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P O P U L A U MECHANICS 



Electric Ear Used in War on Singing Tires 







WH^PiR 



SOUND LEVE1.5 

lAdkllrd k. iJniblp jnd 



lU^nEiSFillvvn 



Clurt Sbo^wa Kclntivt McsiuFErn^la oi Nobetd: ]{l|£bE. 

Ajd^l^rALUy IJ^CiJ in, KrrJulLLil^ oF Ai|H> 'I'lrfl 



Tf=rrr iii nn siu'Si lliiTi^ H' -i, lui'-^'lfsk 
tiri.% a rrccnt i-'Ui'ly iiulicates. lA’cn lIic 
[‘ lain rrliFacd ly]'>- l-i'a'I. ilir iit;j;i.'-i 
fji'.ici iral arifiriinrli fn nn lir.ul rjc ;ill. lins 
il> |fclil1?;lt ^cL <j] iiyi:’rhi. A> llie ireiid tlu- 
i:. l11CU}.=l,-i.-'i:| ill rfi tl ' I ! ■: SH., Ml'J I'tr.fi 
UeL'DiiicH- grealtr. Tlienc Jiml iilliiT inctn 
Vi i.'1'i? i(’t1 iiy meaFi' I'l : n ‘V]«_->:L'^k- 

car'' liuik int?i ,i t-cst car. T'lic i cfuis-Ut- 
|.‘<I i:-f a micrupllnnc iiinuntcil in a ijaildu;] 
■'FCl I iiiix am’lKkrf'd nih tIic I'cai' Dt a 
si'diin a i'Llt 1 1 le cii li i mi kail Ih;l-ii iiiimvi:’il- 
A till I L', til led closely aluntL tlie iiiictc.i- 
pluKlO. pr-otiaiitcri lLiiiJii^ii ;ln- tnnlM|i[ 
tlie car and liaii its uiiciiin.!^ at a paint a 
foot to die figlit of die loft rear u-lieel. 
South I pickctl up ljy tlie nilcroplinpo ir;is 
ltd tElrOiigll a lilter tllat. rcnlovtd cOft-cts 
of IV in cl liaises. Eta ring; only tire sutnuU, 
whidi wcri; measured in tcriivn of r.lecilieN 
of sound.. Tlie electric ear doinans.trattd 
tlim fire noists conit from Three main 
sources I impact of tlie tire on the pave- 



ment, paviiiitlll rniif^ll- 
nCjiS- amt clatter of tire 

flcni^tl OTt till' ijavtmcnl, 
jV ny m a T c.i p i f l sv I n i 1i 
paid attention to dl e 
lluisti made Ity Itis liriv-. 
uill rec 1.1 gii i ;c e rtiost of 
rhc.nc camlii iiuis. OF ilio 
tieiv t ires t c .s t c il , t lio&e 
I la V ilTg p J ail t Ti hl>ctl l r cad s 
- -^ro ovoA rn n n ii i g am u i nl 

tlie cirrumfi:ri.'‘iu’L’ — were 
die t|i1ielei.l. Next came 
tread.n lini'ing ecpttf I'ilis. 
rtlDse with tltc nioftt 
I > I'fi ke i I- Up dc .s iffn H iv e r e 
niost not'y, alLliotbgll il 
w as;, toil ml llint, hy H tag- 
ger ing‘ i.lcsigns. stict] tirC!- 
cfhii li I he niji I [i;‘ i| u i e r e I' 
After ],0tKl miles ul riin- 



niog, all tires had hoccjiilC more noisy, the 
causes itKltlH.liPJf sneEi defects .-t;; had heel 
and toe wear. At llte eml of il.Ol'Ml' miles, 
all noi-He rcadiiiSS ^^■e1'e less dtaii for 2.000 
iiiiEes, XV here only one tire Fiad shouetl a 
decrease, ihe result ut rapid tread wear. 
The test 4, condncTed hy R, F, Gpotlrlcfi 
Kuhlhcr company cttgiitecfSi may lead to 



litiw ic^nd 
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>JE<.TTANICS, n , 

VEST HOLDS TEAR-GAS 

FOR PRISON GUARD 



fvirntual c[inlinati(.in of tirtS lli:Lt siil^ :in?3 
pi'oJuce Oth(?i‘ oljjt^CtirjiTa1i3c noi^cigi t>i.i1 
at tIh' Gallic tinii? tlic c3pcn ic car fruinH 
tl]43t tii'i-s Ktiise to remain a1>&cil«tely 
HoUelfj'. 



SIX HUNDRED MILES AN HOUR 
TOP RATE OF FLYIKG'^'^/V ’ 

-i 

L'liiivinEe LO[j s.fjoetl for uiTi.ilaue'S. ■, villi 
prc^i'iif Ivins' fhairnetcristicR ig fiOO niilca 
per lirjuT, accord ins t-o ccmclin^io]!!; rein; lied 
l^y tlie Xaiitiiia i l d "'i r'^ry f f-^M' Vt - 

t:iiiaLLtics_to]lmviiis H -itfies of e^rfserinicnfs 
[il ftn.'' 'uurld's ll]S3ie:^L .‘ipeeiL ivii'id liliniel 
at l-aos^ley fiolit, \’a. TlvefC rnn at 

.lii' sipt'etln as lii.sli an SiTlJ aides per liniir, 
iLeiin iiL^iLratei.E tlinl rrLciiis-air[)lane wins 
designs now emfiluye<l dovolop prmliiliilive 
"drap" aliovc 6l30 milc-n per luiur. lYrscnr- 
day irmpset lei's wfiiell turn ill l.l^lJtl resolu- 
tions itcr iniiuitc also may ivastc: power, 
llle e^tpefimems &ln>wet[. At lilal siieed, 
liie tip tit I he liLnlc is [rrivrlinf!; so fast dial 
it hinders rail net than aids perltiTiiiancc. 



Cii«rd. WEarinR PiEled ivLch TEjr<Giii. Sa<ILi. Ifl 

Ltjadi'tK' Hidt Ot.in For iLTPrrstnf^y 



FINS INCREASE SPEED OF BOAT 
WITHOUT ADDING TO POWER 



IJ e > I jr-OOd IOl' n>e in pjiisrjii [iiiitmies, a 
^ 1'L‘st contaiiiins: the proper fLf.9orittieiii or 
I Lear-f{as ainniuiiitimi has hetni pmdnccd 
for j^'tiurfU. llmif^ dp in the ^mi roonp 
[ the loaded vest is avaitalde iii-^rantly. The 
■' cartridf^es with wliirli liie I't'st is tnaded 
shr n.ii tenir j^as f rom I illy tu Sfflji feet. TEiore 
are [locttefs t'i:ir cii^iit f^as ^fL'iiadc's and 
, , eijjrllt fra.s sliells lor tise in riot Ela^- 

-^tic hoh'ls iiie can rid in place, tieliceedi 
>5^f tarryiEip llie .ifreinides and .shells in liis 
„^-Matids. the gtiai'd is free to ojici'aie hi& riot 
nr to throw pas hoisih.s, 



IncreasiiLfT the .speed withtiiil adding to 
[he poll'd' plant of racing hoals is. pussil'ile 
ill a iietv design producctl hy Dr, O, G. 
Ti e LjeilS,, of llifc K Il'cH lc and 

.Maniiiiactnriuj^ coin p ally. An arrangdneot 

Hjf lins ranses the boat to rise coni]? let ely 
out of I he water as ii gains speed sviiFionl 
losing stahility. The spectl i& ^aid to he 
iiltnii-si ijonhiedv . 



MISPLACED IONS FORM HABITS 
BY ACTION IN NERVES /7» / 



^ 1 1 ah Its .irf: ecjI' lilt'd Ijv tlic action ol' inns, 

T:^ inliiiitely sjUlaLl units that are a inirt of the 
^^electrical impnlscs hy wliich the nerves 
carry messages tu and Froiii the body.. L5r. 
^ John N. \VHa^lilnn'ne. of .Syracuse l.'nivev- 
^ sity, in presenting this exilian at ion ol how 
halhis are formed, says tliai alien a rties- 
^sage I's -dcEivercj-l Viy the nerves-, two or 
three ions licconie nii.splaced. Afterward, 
w'lieit a fain i liar event or stinuiltii I'eachcs 
lIlCsC ion?, they fmrlhwith repeat flieir lirsf 
ipissioji — and so a hafiit. is lOTiUed. 



TiTiij of .5.pe<d.B^r Mod-Eli Built -with Finis. R<;vea.1 
SUc'llraiiSE []|ia«44y in Sfitlt] 




432 



fA^ Jb^d k 

AR ]V: 









'T. 



-1 JiL-j 



Fitting RubberTires^ American^Railways 

^ ■ 



Top, StoinCess" StEE[ Rail Car with RubbEr TLrEi; QeIdw, Vtcw <if 
Prrnnt Trucki and IntnriaT of tbE- fRiacH 



Only n, Mulp over a CL-iiUiry lia* jiaShVcl 
.■piini-t; tilt Hriit steam trainsi fillctl tlie hearts 
of early settlers with astcniishniciit. rroin 
the cnitte vvoocl-liurning locimuolives and 
111 all tVOOdeil eoaelitsi, great s trifles have 
been niatle by tlie railroads. And yel, tititil 
last year, tlie Ij.isic [>ririci|>]fl;s ofc railrnafl 
eoadies were Itttk- reniuvrd I'rijm their 
first ancestors, Ti'iivS tile ears waste lar^er^ 
mere eoinfortahlc anti iiixuriousi, but their 



v. ei|[lit increased corres {jontlinp;:- 
ly, 'Hie expense of iimving the 
cnacbcs h,tfl risen in the same 
■lJ.rofKjrtir.nL, Then, last year, M. 
Miebeliti.lhe fanujiis Freiu’fi tn-e 
mannfaci iirer, built a ear tvbich 
fniiiu anything beret n- 
n.secl on r.ails. A very liftht 
eoath -wiis L-anslrticled and 
i'!|uippi:i:l with rn liber tires. The 
results ivere astoutiLliiig. well* 
lligb i.tnliclievalde. ,A.rfj|hf:r iiot- 
ed pioneer, Edward G, Budil, iit 
r Is i 1;lh I e tp h in: A vn n !■ i ca n 1 1 r e 1 1 se l;' 
Ilf varitnis Mieh Ellin mo tor- wheel 
[Latent s, sa^i' this car atid, realii!- 
iiig its iiiiportarr e, litgan tn 
Etdapt it for higb-sjicrd tr;tEii- 
prirtation on American railways. 

nj;;iriL'vrs rhvelnprit a system at 
slaiplii!i£-s.tc'tLwelsJ[ng, as it was 
Fon n d ri v et ^ iig-'fii eked 5 1 rengi h , 
addeil Lvei^ht arsfl increaseLl the 
expen.se. Ordinary 'welding 
irie^ods destroyed the mo^t im- 
fe^ire of stainless steel, namely 
ri?isistinj^ power, and so the new 
as del' bed- Tfius the !Mlcheltn 
d the stain less- steel COUStmctioil 
inint^- succeetled ill producing something 
wlli/h pro ini Fes to revolutionize rail traf- 
fir/Thfi 5 scrape railroad cat weighs from 
12B.fK.lO to 24t),OlXl pomidF, for the move- 
llipnt 01 wliirh so me ,1fHJ to IJfH) hotse* 
j'.i^vcr ar(^ needgfh at ati operating coFt 



porlant 
i(F rtjst 
system 
tires 







ranpnR: bctwt.'eti; ttiErty-five to sixty-five 
ctfUs per mile. The new T^il car weighs 
orily apjiro-vimatefy one-ninth of the aver- 
afj:<; tt>aclf. Tlie pCj^'L-ef ftritlircd tO move 
it at the sane speed, atnounlfi to merely 
ninety horsepower untl the cost is only 
cieveti to twelve cents per mile. Due 
to tlie greater lightnesF. of thq carti, to- 
gether with tilt su]3erior traction o( rub- 
ber on steel, (be acceleration is far greater 
than til at of nr cl inary tars. At a speed ol 
sixty miles per hemr, the cars can he 
slop perl within 400 feet. Besides the at- 
tractive features of i.tltiettleSS and smooth 
riding, of soft c|iffu-‘icd light and comifort- 
ablc seats, another new feature promises 
to Increase the popularity of these c.irs. 
It is the air-condltLoninp process, so suc- 
cessfully applied on dining cars and sev- 
eral crack trai^ o| an eastern railroad. 

FLUID FLYWHEEL GIVES POWEH 



Performing the fttnccions of hoEli fly- 
wheel and clutch, anfl contrihuting greatly 
to increased performauce rlesilblity and 
operating ease, the fluid flywheel is g.iui- 
ing acceptance among European automo- 
tive engineers. It consists of two men]- 
bers, driving and driven, but the two mem- 
bers tin not make direct contact. Instead, 
[orque is iransmitted hy the force of oil 
flow thrown off hy the flriving member 
upon the driven member. At idling speed 
of the motor, the force of the flow ig not 
sufficient to actuate the driven illentber, 
|>ut as the engine is accelerated, tlic force 

ft of i lu p i n g e m c n t 

4 hccoines g o grc,it 

T I ' as to overcoinc the 

i. * resistance, and the 

I I ^ I car inovcs off just 

V ^2^ when the con- 

Kj ventioiial clutch is 

i U J engaged. In a rS- 

A 1. / ^ j d cm on .Sira - 

^ tion flf the .’itlvan- 
T Cages of this iiow- 

« er ciigiSgeinent, it urns proved jftipoflflihlc 

■ to produce jerky dutch action. No mat- 

ter how' sharply the motor was accelerated, 
the car gathered spectl smoothly. In a 
test of minimum s.peed per forma tice, the 
car demonstrated its ability to idle In high^ 
gear at less than nnc milc.^r hour rate. 



Pifchdnv FLTt at Tap pE Fnawer-LiDa PdIc Eddpi 
Trii^k ni4t Cirri* Own Witar SltW'y 

POLE-TOP FIRES FOUGHT IN AIR 
FROM HIGH TOWER 

Rising from a specialty built true It, an 
extcnsicti low'er carries the fight to fires 
on top of power- line poles. When a pole 
catclscs fire from short circuit.s or failure 
of insulators, several trucks speed to the 
scene, In four sccond.s, tlic tower on each 
truck rises to the heiglit of tlit pole, carry- 
ing men to pour water or else mi cals on 
the ll allies. Tile truck carries a tank Cuii- 
Eaining 650 gallons oi water and fifty feet 
of hose, in addition to clieniical extin- 
gui-shers, .“io it is unnecessary to hunt fire 
liydrarits or fo attach the llose. Fifty gal- 
lons of hiater per minute- ate [jumped onto 
the fire. The towers op cr.it e like hydraulic 
elevators. A platform on top of eacli is 
large cnougli for two men. So gpeedy is 
tlie t'<|tiipmeiit that insulators; tui five poles 
can he drenched with water .inrl chemicals 
in eight iiiiriules. Another use is for clean- 
ing insulators quickly, eliminating the 
tedious [sroceSH of climbing each pole. 



] Stone substitute for as 

[cvelopcd a Is road. 
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Tap, CarlOOTi AnJuiicCiT* at Work; Fllith of 

Oniily WliEfh Aniraituri WircH iri SlQ^ Motian to 
^tudy Aciioai 



1 ,^HAT liotiltOHH tlo thu luJ^ iiiusc!<^;i cjf 
* ' ail aainiaE — nay a f^ri^iily hear — 
take it ii jja II n|>i n wallfinjr? 

What it tlint unjjaitily JjatT? How tio 

certain liirds., Kv.atia^ lor instaucu, at’liicvc 
tJicir irraCL' of incnfciaent, acid Otlicra, like 
tl'ie fidkan anrt t\in secifetary bird, ihccr 
CCimical carriage." 1 . ^ 

Td aii&wer tlicsc muIT rttart^d qncstiems- 
viatially, "'Wak” Dislhey. creator ui '\\fiel:- 
cy Mnusc^' a II illy SyiiiplifinkH,” is 
makiiiff atl inTcresliclg SCl'iCa nl sla v.*ni 0- 
liurt flic lures, slii:)\ying: titduff animal ft ™nd 
litrds in aclion, 

Snell a series, ^vllen eomjilete, says DIr- 
fir-y, ■ivill not only pcmlit lii? animators lo 
analyze- t^C muKcukit lUfi vements of beasts 
and Inii'iIs scicTii ificnlEy, bni il will ako i^ro- 
vi4k; a pCrniailCitt source of reference' ami 
ntiirly lor bift Htaff. Tims "'jfaiLf" men tvntdi- 
itlg tbc films can Jiarnt-r new Ideas for 
cmnic seejuc-necs while aniinatnrs can pro- 
duce kilarious effects by e^cafjjrm'at ini? tlie 
correct ciludCtllar act id n, Tlionifh kcefimpf 
ihcir sltbjceiFi reasonaldy believalile. 

Al present the .Rcries cons-ists nf beai'a, 
swans, pelicans, owls, maenws, turtles, und 
others all of whidi kave cliaractcristicj 
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Above, PriwI'geHhL Suvnd EJFecIa for AniEiuEeij M-ovLta;. 
Belniv, MovLij $iHp ftf W-itcr l^owt 



iiH-Cic copiinttu CDn^ inc?cf| hitji oi t 3 lu ii-orlh 
i^f Ai-Jclinc;: tr> the series. 

AnijiiutecJ e:LTtnfii][ii}' jig itfattk-ect toflay 
is :l kiftlily organ Esed enileavrr, To moeh 
O^acilllg nfliedulea pictures are tiEnietl out 
in tirEo -EE-feJis or nf-iiuh ijfler niuntli, 
although lO.OtWi to I2JKJ[) drawdogs must 
Fje ni.'ttlp ior eicEl Seveii-mimUe picture. 



whicF] lejir! tliem selves lu C<jiiier[\-. U'rlli 
some d i'i. an air of injiiieH ifipiiiLV' ee liIl 
nlkcrs. !;r>l('i!'i' iirijji>ri;Lricc. SloEt -moiiiul 
pictures acL’cnniale tFif carriage t>t the in- 
(liE idital aiiir'lals. iiiakiiig if etiiiier fitr ar- 
tists to reprEir.liio: tlieir traits in knlicrous 
I’ai’li'amre. 

'‘ I hc seen.'tnry kintH Ei,iLii its Eottg str':k'S 
an if grri''ie.' ijjjineninor, is a CfiUii«,- strip in 
ilsek, ' Di^^ne‘v sriid " I'lEt a tilck- sjllt 1iat 
ifii I’Tri. giEc kim n kriefcri-e, jjel tkat im- 
portant E'.alJt Cl] lii.s into ynnr sketches, 
and yi-n f-ave a i-iiirous Cart-ii.m cIm |■]l^•]^■r 
rig Ilf lEicre." 

’A hilt futiiTi* iiietnre.s ee'IEI I’niii |n .sg tEu" 
st-ries, l>i--rL'v ka^ not c^cidded. Wkoikei' 
lie ',E ill seleet the enmrti;On or harnyanj E-a- 
rs lE' of ■ini- and animals, Of ;li<.ise vvliich 
are already nature's ear icaturc:? iti tlic 
fEesih, is- yet tn> hie detcrmineiT 

I' he original reels oi the set'ies EE-ere 
skof iit 2CKJS tin ring a cation trip ftl the 
east, Disney said. He made tEiem increEy 
for his LiEvn ainnsejiietlt, and Etdtll rto 
thought of starting a “reierenCe likraryT’ 
Upotl his return to HollyEcoorE, hr>EE-eE-er, 
Eie sEtoEE'crf them [ti Elts animaLor5 anrl stu- 
die stalT. Their kectli interest .^ntl entltusi- 
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^ ■^->7->1^ 1 ,{J ^ 
t^, iL^I ^’{.^^ 

MILK NOT SOmt 
0- BY THUNDER 



CuiitfELry lo pcijinlnir 
IhclicC, lEitinrEcr Jrvc;!; iint 
turn uiilk suur. Clu^clligls 
of the dLjigftnicmt of af* 
T i-C 11 1 1 urc fountf tl i t Iji;] it; I 
tcTlft erroneous ufler 
tnakitig careful expori- 
ments to rEctermiriL: tEiu 
cffc-ctii of cliTnate on milk. 
They fomul tltat, ju-'it be- 
fore u thuuderstomir die 
atiiiosjjEierc i& usiialLy 
warm or oven uneOnl- 
foitahly h-nt. Sucfl COtk- 
cl it to Hi are favoi'a1>lo (o 
t]ie foi'inin(^ of hucteriu 
aiul sour milk may resuli, 
imt it li tlie lieat and mot 
tier lUat does die 



jhc til 
trick. 
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brackets support 

BATHTUB AND TIE 
IT TO WALL 



,1 Huw W«t«r Iei trims Op^ni at 

I Lett, niriauiEh tbc Sipluon huiI Diopped 
I ULn« $-ltaCE at 



Prevent ins; kathtubs 
from pullLni; a\v.ay frotn plaster or tdc 
and lessen Eng the possibility oE cratki 
wliere I lie rim acid wall meet, a bracket 
that bolds and ties the ttilt to ihc wall bas 
bet'tt devised. The bracket, made of tougb 
metal, will iUjjpOrt a wijli;|it nf 7.>rt pounds. 
It it desi^liej:li 1o be f.'n^uned to u itud or 
t^vo-by-four up- jj ; r . 
rijjliE by a heavy ’ 

3]oU. An ad jn Sit- 

able screw makes “ .,' 

it possible to ijive - 

llic t ight anloiittt 

of support at each ^ 

point, so the tub 9|^. I ' 

rcstii evenly not fl 1 

only on its hast;, p.. jJ 

bill ulso on tlic r;i^’ P ’ 



^IPHON SUCKS QUARRY WATER 
=y INTO ‘‘BOTTOMLESS” HOLE 

^ Solving an expensive puiupinj; ]jrrjl>lem, 
J .1 si plio [i is keepin;; an 1 ndiaiair^bale fiuar- 
l.'■te 4 ii?~^of cxcavatiOi] by sucking die 
^watcr into an apinirently bottomless bole. 
^AltliuUgll (be glphon draws l.ikiO gallons 
.5 per minute from tilt eight-acre [|uarry am I 
em[dici it Eiito die shaft of an abandouetl 
•^niiie .VKl feet atvay, I be water level in the 
l_,^sliaft remains the same. The old mine 
-v.:W0 feet deep, while tlie shaft has a con- 
stant w-ater level of 17:1 feet, regardless of 
' seasons of tnlin and drouth and of the 
1,4Q0,00O gallons of water poured into h 
daily. Untlil the siphon, COIlsi.stiiig of a 
six-inch iron pipe with a tw'cnty-foot lift, 
300- foot level artd an eighty- foot ilis- 
charge, was installed, it was necessary to 
\ maintain expensive electric and steam 
^ mjciios lo keen the miarrv dry. Now the 
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Wind Ma«:hjDE Dcn^ELaped £dt the MC'-lr? Btitvij U4td 1.0^ Bki'p'' Dut a l^Tusb Fire; i^irt and Sand Are SbOVfLed 
into tkiE Air Strrjlit^ fr^in CliE- iH'i'-OptUlr tu SriMrt'hn' the Flamri. 



WIND MAKER USED BY MOVIES 
FIGHTS FOREST FIRES 

Blushing oiu a brush rtre as easily as a 
perR-nn niipht snuff -nul a match, a jjotver- 
ful ivind niachijie, deve1ope<l for a Hot1>'- 

^'00(1 iTintion-juctorc sl iirlin. has hern used 
successfulEy in CotllhaUjIf^ fsiruSt fifeS l>y 
I hf- An^^.lo^ eniinrv ffir '-^Try 

nient. Tests [moved lEiat the machine is 
caj)al>]e of puuiitg O'lit Juiy sma]l lila/c 
quickly, best results !)cing ohlJiinL'd wlu'u 



7?77T^ 

THERMOMETER LIKE A CLOCK 
HAS DIAL AND POINTER 




dirt and santE were shovcletl into the 
stream of air from the propeller, thus 
siuoLhertiifi^ the flames. The wind macliine 
may be |>ariieu]arly VLiluahle wimre no wa- 
ter is avitil.ddc, and, il inmintctE nn a tr.ac- 
tof, ctitilcf he taken its to heavily overpjrowii 
fL?iTi(ory. ft is hUif propi^sed lo direct the 
blast of air Lliroitgli a lunnel-like noazle 
■.\ i(h tho erjinpresi^enl air, bloiv out by 
the roots brush aud dry prass to cut fmc 
fireaks. A sindlar tise mis'ht be found in 
clean iii;^ the sides of hi.[^liways of Litter. 



sciiRttive to changes in tcniperHittirc that 
it moves llic hand forward as it esiiantts 
and haek>ivartL as it cota tracts. 



SCREEN-DOOR SAG PREVENTED 
BY ADJUSTABLE BRACER 

Fermanent Cure JOr sai^ffinfr Htrecn do«^s 
]R proviflerl by ail at1 jui^talile brace which 
takes niiiel] ol tlic strain lehich ordinarily 
ei i n( 0 rt & t i le 1 igli t nH>i td s. The Fmaec teacliosi 
from tLic top of the tloor on the hinge fii^Lc 
to the l.n'jttoni of tEie Shvinffin^j side, and is 
tcjuippcrl with a lalchct tahe-up to pre- 
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Huge Tree Is Moved Like House on Rollers 






Was taken from a luilliinle whure tlie 
cl ire vvas four fee( lower on one side 
til an the otFier, but it now rests OH 
level unround in a perpendicular posi- 
tion. There were E,i sty- fo n r eig'Ht -inch 
Itieknry rollers under the tree at ,t,[] 
tirtiesj eight cjf these rotlers Ijeiiig 
mo vert witli rvrry eiglit tTicliea of 
progress. These rrnTlorji revolved over 
a. solid carpel of t^vo-im-b tinihcrs on 
cvbich a ihreo-inch nah track -was laid 
crosswise. In soine places trestle 
work^ seven feet high, Vi'as recicjireil as 
it was necessary to keep the tree's 
Etase virtuahy level at all times. At 
several points, power and telephone 
lines were encountered, and it was 
necessary to raise these wires and 
pull down the h ranches of tlie maple. 
Thirty hirge limhera ivere hurietl un- 
der Ifie tree and will not lie rcniovcfl, 
but the tut) around (hq roots- was tak- 
en away hci’ore lowci'ing the wcigliT 



RiEbrp Siictr-Fvat Ttec B-ciciR CrS 

HvllarB- to a. Kriv Lotadum, Bhi>-iwci Aliovc 



Using methods similbir to those 
employed iiy coiKmetors in mov- 
ing houses, a century-old liard- 
mnpte tree, sixty feet tall, has 
hcen moved in an upright posi- 
tion for a (|uarlt;r 01 a irlile liy 
placing it on roller;?. ThE^ nr- 
l,^a] feat was uCCoinpIislled on 
t li oes( i.i1 c uf^V. A. Shcaffer, at 
Tort Madi.son, loiftL, where From 
t wuuLy-F-fi-tfTTty men Ihliurcd for 
several montEi.H to re ill the 150- 
ton weight of tree, din and lirn- 
Isers upgrade ov'cr a rough pas- 
ture to a [)oiut overlooking the 
Mississippi river. The tree, xvilli 
l)ranclioH sprearling fifty-two 
feet, was raiHcd from Ets original 
location witli Its rooLs incased 
in a huge dirt ball, which was 
held in place liy a giant full con- 
st rtiqtctl aronnri it, Idiis liall was 
thirty -I wo feet in diameter ami 
about four feet til Lck. The maple 
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into t Eli i^rmuRt], The tree 
has thdivetl ^iaict heing 
p!acc ;<1 Jmi hs aie^' 1 oca lion, 
leaf in t oi]t ns well aii 



o£ tkfT,V ■iooJ. 



; FIGHT OIL FIRE 
^ WITH WATER 



f UjrccLeil affaiaist the 

i^nated walls of burning 
bll tanks, ivater turns in- 
To Steam that helps ex- 
ting'll is Ej the fire. Dis- 
co vcfeJ l>y ace idem, litis 
method has been effective 
it! bvD lire a. If water is 
poured oti burning oil. it 
spreads instead of check- 
ing the ll antes, and (ire- 
incii usuaEly H^re hclplosg 
wlien a blaze starts. 
Quick act Lon is neces- 
sary because tbe ivater 
must be ntnied onto I be 
liot tank and tbe lire be 
smotbered by tlie result - 
jXg steam heforc there is 
Kn explosion:. 



fiiEht-Swinii DtvinR Edt with. 
Opef4(Cir Mm ii.t ta Ctos-e th* 
DlioT bctfirc .R Tri|i (r^ ili-t: 
t'Jiior; TJi*ce Is Koohs Jar Four 



^SPRINGS SUSPEND 
S^UTO LOAD FOE 
3 EASY RIDING 



PASSEKGEES RIDE DIVING BELL 
TO BOTTOM OF SEA 



AutOduaticalEv lioliling in sus]JOnsion 
pie load w'lien an attlontoluk 5 trikes n 
lmni]j, a new spring ai'i'angcment i.s oi- 
fered to increase riding comfortK preeem 
l.Nroken springs^ reduce jar and shock to a 
yiininiHiii^ prevent wdioel shimmy and ctim- 
iilalc sidesway. With the new suspension, 
the auto body is al[o^^■ed to fall by gravity 

1 ,^ imo a jtoii“bot- 

turning spring 
'■ ' . ay stei II H au E o ma t - 

Lcally coiirrollc:l 
I ^ according to the 

^ Hc verity of the 



CieciuR the sights on llie ocean Hoor is 
naa^le po.>.iilj|e by h jiasseiiger-jL'at tying 
diving ijell in use off (he coa.st ot Califor- 
nia. Fotir persons at a lime may visit the 
botToin of tire sea. sinking KiO Icet in iVic 
bell, ivbidi is attached to a ship. Oxygen 
tanks ami an air puriHer prenlecL the pas- 
sengers, .mil enable tbe bell lo remain 
si.|l'nnergei.l For si^ity llOiirS, T^'enty pow- 
erful Lights ilium in ate tbe water ami ocean 
door dltl'ing lligllt doscenls, so that pas- 
sengers wilt not miss tlic strange seen cry r 



the E> o d y and 
load tro ivi sepa* 
r a t I n g. Shock 
but i’! distributed 



([For {be first tniie in nearly thirly years, 
doctiiliCnltHl sail yachts increased in num- 
ber in the first nine inojubs of the fiscal 
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Farnoiu Aeronautical 
Designer V 151 wfees an 
“Idear Automobile 

iBy WJLLIAM B. STOUT 

ro\v's c^ir will Iil- iitw Jind rjidifLiJlv diltef- 
fnr, ]]ut it wilt Iju siaiiL' — H.incr ltt:in 
t'irv(] siiur. 

To mcer if. you riiotoi'ist!! 

iilubt lirit revise :i]l yfiur conccirtitms cjf 
motortn;^l l?i>' flwav >'our a^stimplioiis of 
wliiit nitsttJT cars shRulrt lonk like aloiijj 
w'iili yonr oM-fasli ioiit.il froggies and tEust- 
L'r. This is a Nl'W antoinohile. 

BritJiy, here is wlinl yon iiiny expect for 
yoLtr in (.1 tor diiotity loinorroxv — or, at tea^l, 
some day: 

Accel ernt ion from stnndinj^ start to six- 
ty miles i>er Hoor in ei^ht seeojnls or loss: 
liigker usable top speed than any present 
car. 

Twice ike itsahle Ensiflc space for the 
wliedlinse atid Irearl of present OntS. 

Twice as mneh milens^f ]icr patlon of 
l^asoline. 

Engines wcigliing not more (linn five 



Vautliz 3 .tiQn aE lltc Virtup- gl 1 .pw CJnipTun; 
W*j([En Ju S|jI>Jhk Onv-lnch Bump; ^'PiuaenBer'' at 
Left Ja Bpuriccd CfLC'Tptnlii Enph: SAi 7 l<< tli^gAdp Bd-tl^Ha 
Fiutieniccr at Ri^ht Ten JucEieq 



Y\7I1EN the '"ideal motor car,'^ tlie 
fabled nnlftnmbiEc of file fntt!rc, he- 
comes a reality — if ever — it will come lit- 
erally from ttie sky, 

That H.toeS not mean, tiowever, that to- 
rn r>r row's mot Of car W'ill he irierety an 
airjdaiie THtTins wings, moLintcrl op four 
wliecfs ami er( nipped witli steering gear. 
Jiatfter, it will Ite a nc^v inrerpretHttion of 
hig'lnvay lraitsi>ortation| designed and 
liuilr to aoronni ideal standards of slrue- 
tme and performance ellieicncy. Tomor- 
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of the Future 



pyimfls per horte power ; rtrir-rnouilt- 
i:(l HO thnit. &outH.l, odors aij<1 vibrntion 
can be eft not ivc ly inHtiEttd {ro]ii tile 
body. 

SlreartltiriCiJ ljcn:lie& 'vliIti iViroti:! ven- 
tilation for !iun]i]]ur drtviiij^, forced 
Tieatinj^ in winter; iicm-gltu'c ^vtnd- 
ijhidd atiH'l wimlows, 

Tolat weijjlit of less limn IJKiHJ 

pootttls. 

Sim|jfil1e-rl crjotrol; no J^e.ir illUlf 
no clulcfi pedal, elTciflless slecrlnff .n 
Hall irpcecEH, 

Cost L tiljout balf of tile presetil-dHiy 
car of conipLiraJilc (itiality. 

I’oinoffow’a car will be Htreini lined, 
of eonrse, bill 11 ol alter tlic patlcrii of 
n I f p 1,1 OCR, birds or fisb. To follotv 
lEieir example would be ft i frilly disas- 
UTiiiis. r-Sirflti, ,iirp lanes, fish final in 
tEieir ren-peeLive [ilediuiiLH of travel: 
witli tlifini, press UL’C always comes di- 
rectfy from in front, no matter wlietli- 
er tliey are poiiig tvitli, a^iainst or 
across tin: ci.irrcn(. T1ie aulomobile, 



TrjTcIci, OfTcr Ec 9( Mcd^li Ma*ar-C3T Sitrc«mlinini:; 
Fiiti Travel with Prnaurc fiom the Fro^'U Auitanifl- 
liiltti, lihu T^3rtleB^ ArP Slihjftt' 1-^ Criiia Curren<a 



Eitiwever, is fixed Lo tlie road, and air ijtch- 
sure may come from any cittaitcr. De- 
signed like a fisk or an airpLaiiej aii atiti> 
inolule mit^lu fare tvell ciKnijjk in a direct 
keadwind, but an unexpecied air Ctim'tlt 
H>ii ibc (tarter would probably blow the 
''fisKy'’ car riRkt off the road, 

Sio, for a slreantliiie motlel, tiipiiiieers' 
mirsi seek in nndn'c sonic shape strc.im- 
I tiled in all directions ; for esample, (lie 
turtle or the cial>, 'fliey have been dc- 
siiTiietl by nature to walk alonjj the bottoill 
of a river initlisUirfjed Ijy (he curronl no 
inatiier wkidi w.iy il flows. Tkeirs is eflfl- 
cient dLial-niediutii slreamlinitig — bif^ftiy 



“Slide-Rule Minds" 



'' I ^CJ tl^? ivLH-ld iuT£i;, WLlliflrn B, Stoat 
is best ItnOwn :is nn ncronaatL-cal 
engineer rind entbusisigtiv disciplc of air 
trtjvel. To ipop; who kn<jw liim best, 
"Bin'’ Sctnit is rveeminently on ardent 
nppmicnt oF all fm-ms ■of the "atidc-rule 
icitelUKcnee.^' 

"^Precedent ond tradition: arc amonji 
lltc Jiandktops to progrci^H." bu 

recently told the Society of Antomoiive 
Engineers. “'Ion offen, they Bciiiccsre idca-s 
into a jcHVr Keal prrjgj«3 cornea from new 
assumpt ions 1 new viewpointa. Engineer- 
ing that depends on slidc-rutc and niatbc- 
matiesfor crcaliem is doomed to railLire." 

A drarutle StOul Wrjs re^^rded oa a 
■'niriicul.'" Today, fir is hailed as a 
''u^niiLK.'’ PlanisK hcuirinE hia name arc 
llyirij; whfifsver nit trnvel is knoivn, But 
Stout P still a "radical.'"' Tfr atill believes 
in I hr "fnllucy of pnitt CKpCflCnce." I'tc 
s1ill prraclies lljc tlrtetrijis of ItiC ■open 
mintl new perspectivea and new vis:eia. 
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W. B. StDul and 'MadcLii ol' Same of th« AlrpUim 
Wliich Have Made His ffarnE fwir-iKiH lijng ihq Skjf- 
wa^^:; m Hi-a Hii^idw ftoLil'j. iIlc -^ky Car, Itii Lai- 
ut CndtLOD 

Jn'Lii; I it a] Tor ajjplitaliuji ailti.nno biU‘?... 

At sficieds^ b^low fij'ty ftjilos nn hmir. ho^t- 
evt'sr, :^lin]ie is of ff’ 1 :'i.ivL.'ty I.ii.r 1 « iinpov- 
tKct'jjE in licaLUy of line. At sjjee^lri 
in-low liiiy — rffi-re?oiniiij; ninety ptf cpm 
□ f normal (irn irf^ — lire "re.itefit contrih- 
uttn^f fattOT to ellKitiiL'y sh low i,n.T 

In.ir'iefiiovi'T'. Aik. 1 , ill 1I0W11 

w] til out s-acrlficinj^ streiifftl], the acrrMiaiil 
makes his greate.st ccnitrilmfion to tlie fii' 
lure oi mntorinff. 

Tim piilrlic is aoeustoiiied 10 thinking of 
air[r];L^‘!i asr Aimsiy', >i]iup]y because they 
a(“e Ei^t. On the c-oj'ilrary^ airplane scrii^’- 
Errre.s arc (lit stronjjeHt known, pmmd for 
pound. My own lit lie “ftky Car/' neighing 
approKLiiifiiely l,20h poumis, ■t^-UE support a 
load of 12,000 pounds of saml in its- wiogii 
— ill fact, it must pass this test before it ts 



j'rame of file presenE car. To the uniu- 
fornicflK rlie ifka of building a motor car 
^vitfiOuE 41 fra [lie may seem like building a 
house wElhoiit a foundation. To the aero- 
naut ifil eiiyiUfL-r, liowevor^ tin; antonio- 
hilc frame ap]icars as evidence of faulty 
sLruCinrat design, 

Tmagjiie a bridge vvhicEi for three-qnar- 
ter.H of its length across a river is liuilt of 
conventionat truss construction and tlm 



tl-rnKtiiiraL D-eRLirncts in Conventional 
A.uiizuiialiJI'^ Arv QiiLukly HeC'UgEiutd., 
Sayi; Mt. Stmii, wheo CompxrEd -with a , 
ISridRE oF 5unL1a.T]y FAuLty Ptblig'n 



given government license. Show me any 
Structure — automobilCj hrLdfje, skyscraper, 
or H'hat-liavc-you — that seill support a 
burden of tetl tiilies its Own weigFll with- 
out injury, 



rest of tlie way^ Is supported merely by a 
couple of liori^.citila] girders. How icon Id 
you like to drive across it ? A'ct, in effect, 
that is the design of your preseiui sedan. 

.Another es-!4rot ini of the present tar, 



In promoting Htructural iitrenptb, the 
turtle-back shape will be just as impor- 
tant as in its eontribution to streamlining. 
It ai^orda an idcjil [jpjjurtunity for a sim- 
pJe truss construction of the liotly, con- 
iierving weigliE and permitting a high de- 
gree of rigidity without resorting to the 



wl licit will be conspicuous by its absence 
(some time) in the future, is the ?pHug, 
Springing now is fun-rlamen tally wrong in 
theory. By adding shock absorbers you 
motlify the hajiic fault, but you do iitff cor- 
rect it. StifTeii the slinck fibsorlhcrs an 
that they rcsitrict spring rebound and, lo 
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[□ FropG'TciDii t -3 Wdich^, Airplane Str ilCiui'Cti Aici ihe 
SirotLsti-L Kiiijwii; Thi- 3 . Winu Efif-lly C*ttflea 1 h.e Lwi-il 
£ir T}ii[ly-Eigb( Hen. wLiJioue Evjdcnce of Failuru 

a flcgi'cc;, ynu fii; i.i-p wliCnjJs and Irndjr hilo 
u>]iu unit — []it.‘ ]3ikSd<;n5jiiT bcCOilit;^, in a 
sells?, (1i? only item nf sprung wcip^rht, 
Watiili :i modern trans]]ort plant laud 
cm (lie rougb otufjolft \A an airpon ; watek 
it tasi atrois Lu (kt aijrurt. TEJt heels 
may lie gntiif^ (li rough a vcritahlt rlanct — ■ 
Lut lilt fusuhigt rides evenly. Drive your 
car over (lie sanje rout? an^l n«tt how 
[[ifFtrtntly iL htli.nivts, 

So, yoidll E'iikL to euot row's ear eqiiip[>ei.l 
with iiKittifitcl airplane tires of large air 
capacity aL loiv preaslire — frottl four to 
(cai poumls. lns(eatl of spi iuga, it will 
liavt an atlaptatiou of airptlarit sliocl; aE?' 
sorhtfs, each wiieet acting’ indcptmlcntly, 
Rtlicvt it or not^ the lighter the tar, tlie 
greater Hit jjuletvlial factor of coiusort. 
Anr|, most important of all Is the ntattcr 
of unS]jrung wtigliL. Low" center of grav- 
ity ig iiL'jt necessarily an iiiilicat ion of i fiad- 
akility. lutEted, some of lilt jirestiiL catg 
act I ml ty ai'c swoiiig so close to the road 
that s kidding tcntlciicits art vastly iri- 
rrtased. The ctnlcr of mass must he so 
4.lisprj«ed liiat the side thrust created ill 
turning corners, presses downward h>ii (lit 
outsiH.le w-licels, thus increasing traction 
and preventing h kidding, 

Wlitu iviil Lliis: ideal ‘'ilrcam car" Itc- 
couie a reality? Frankly, I don't know — 
uor does any otic else. 

J^roliahly the greatest single olistacle 
will he I lie ilircct lieticiidaries — the public. 
Because tlit autoaiohile always lias looktrl 
jtisl aboul tlic saint, they ass an it that it 
must continue to do so. 

L’miutstinrialdy, onC of tlit priueipal 
reasons for the progress madv Sil iiviatioil 
is tilt f[LCC tllal “Jubii Public'" Inin had no 



piccoiitL-ived ideas of wdiat any airplane 
sliould look like. If Mr. Pnhlic w'tre to 
jmlgt automobiles [jy w^llat they do ami 
liow Well ilicy rJo il rather tlnaii by exterior 
things, tliu engincur’s "‘dreartl car" woulrl 
liL'tortie il reality almost overnight. 

T am reminded uF a yOttrlg man who 
once tvolvcd a ra<'lieally rlift'erent wind- 
III ill, on sound acrudy naniic lines. He 
tiltOwCtl Ills plans to a manufacturer who 
carefully txaiuintd them, tliCll saiiJ^ 

"S'outlg man, farmers have used wind- 
mills all their lives. They have become 
sdf-ack flow lodged authorititH on wiiid- 
linlls, When ymi design a tiew and belter 
w'indmill, lieJir thia in mind: It matters 
lid St how ninth inure water ft plIUlpS or 
how much cost you save, but TT MUST 
LOOK LIKli A WINDMILL.'" 
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^ GIANT LENSES FOLLOW STASfi 
^7, BY CLOCKWORK 

^ OpcrAfcfK-aittomnticjiJLy' l.iy clockwork, 

V foiii' lrij>]et 1 ct?Sv 6 kutp watch un th^ 
^ ri:^ the e?inicra in whfch they .nrc 

^ lllvuntcJ follu'iVb tht movement uf Altars 

^ for liont' 5 , The new cftiTicra is- on rtnty ;it 

an oTijicTTnfthPV^ in Enj^larid. 
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RADIATIONS FROM HUMAN BODY 

f i 0 2>KILL yeast germs 

Living' htLinnn us sues ha^'e been fotini 
to deadly radi.it inns stranjTtly 

retllrlliscenL of tlie '‘'t'vil eye'’ oi' supersti- 
tion, R,iys emiltefi from humnin blood, 
finite r tipK, the cudsi nt noses or tiaKhes 
from eyea are known tu kill yeast atid pire- 
sumahly other mLCTonvgant&ins. Prof. Ot- 
to kali 11, Ij-actcrralofTLSl of Cornell Ujii^ 
vers1tyr'fni'^“rATrmf orr drese'espennieins 
^vith hLitn.'tn radlatioriia whieli, in some re- 
S peel's. Seem to parallel scietitiflcally the 
okL f!npcrftti(icin>: that the human body can 
eitett an evil iiiduence on itH FnrrcuinfLinjjsi. 
Yeast, such as is used in niakinjj Ijtead, 
was killed in five inimues l>y radial to tis 

(J Xipjx<jc . . ^ ■■' 



rv 



Ii‘o]]i tlie liiifferti]3S of o]iu person. When 
a (luarta plate seas placed her ween the fin- 
.i^ers anti the yeast, it look lifteen miiUUCS 
for the yeast to die. It was likewise found 
th.it the end of the nose and the eye Can 
kill yeast. The bn man chest, however, 
does not produce tlie radiation. 1 U the 
tests of fingers, it wasi found the rif^ht 
hamt i.T stmiiffcr than the left, even in the 
cases of left -handed persons. The experi- 
ments show that the blood and s.iliva emit 
the rays, Imt that the radialiOEi vaVie.s with 
(tifTereiit pers-ons, some having: the power 
of producinff effective radiations, while 
others do tied. The radiations may even 
vary with the same person under dififerenl 
romlitions. It wasi also detnonstfuLed that 
the hiimian body as a u'holc scntls out ray-s. 
The es.ict nature of the raEliatiuri is not 
known, hut El is -suspected tlias it is some 
_fonn Ilf ultraviolet rays, liceause liotli the 
uhraviuleL and the hnman radiations are 
efifeefive after hein^ p.asscd throuijli 
quartz. Several years aj?o, ll tvas found 
lhal active nmaclcg of the human body' 
Cii]it a very weak ullraviolet radiation 
ivliich sitiniulated Ihe growth of rnicroor- 
gan Esins. Resting muscles and most of the 



Ttiesc Ti'lfia-t IrCHHa Are- Warked liy TJmc: Dcviced Tlut 
Tvrit [he CAmerA jo fltCilCfi tiE Arir’ ForucLiLar Stir 

T,4 k<7i 








ip' 

\ 

P O P IJ L A U M E CM A N I V S 

t) tiler hofly tiR’iiieF eld n«t ijto- T 
(hice tlietc bjt blood from 

]lc;itEtl■ly^ rlOTtilEil '•''as loiitml 

fo radrafc- "J'hc; hitrajiTi rairli.'itioiiK. 

Iiavt bi;tn found to bi; niOKtly 
StructlvCi Eind wlicri 1>c;tti‘r Litulcr- ! 
stood, it Ih boliuvcd thoy iiiuy be 
foutid to affecl llie stitdics oi 
^ci iit discn.se?!. 

; 0 ,'. ^ ^ 

IMPROVED HIGH-POWER | 

LAMP IS SMALLER '' 

AND STRONGER 

More rugged, yet siii alter, tbaci 
tftt olit 1 n cuud csttn r l.amps, an 
i I tl proved l]igll-wallap.^e bull) Ijas 
l)CCH ttesiglicd and CO rial roe Leil ir tlie 
General Electric ^ccinapan y 's’ 1 al>oratoriet.. 
f "c frpafl s lid siill|)lieiLy In Ijuilctiiijr are 
twii ad Iran I ages til ar are exiiecled lo i'e)-o 
liitioiiizc eleetric-lariiit tlejiifjning. Starl- 
ing with two copper pi'nnig.'S, lo wllii’ll il 
s]>L'ci;il ] I e;tt -resisting F>l:i?s cup is :^t-a]ed, 

I lie intenial structure ia. I nil El up from ilie 
prongs, tliat take t1ie plaee of the ordinary 
baae. 'I'lie btlll^ COulainiiLg thi: IlhLiiient is 
scaled To tlie glass cn|i as tlie llnal opera- 
tiDiL. Ttiis mclllod oi construction is said 
lo eliniiuate many ■weaknesses of t1ie older 
type ot Ijtmp. Til rough eliiiiin.ation of the 
base, tlie Heavy lea'ddo tv ires and the large 
stem of the com n ion fdgli-powerod bulbs, 
l1ic new latllpS arc euElsir]era].i!y lighter ill 
weight and slioiftcr ttiau their prcc[cccs- 
sors. The radloal change in design eanlc 
as the tesull oj a demand for Id gher- wat- 
tage lamps, Since tlie largest incandes- 
cent lamps con Lain as mueli as three 
poitnds of tir'rgsTeii, tbe matter of weigliT 
w.'is a L'aetor/iri building the nOv lamp. 



□Id and Mtw tEieb-WaUat-e l£l(C[ric 
Bull? ttf Udtc ptiegeJ 

c/a. y<. 
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LLicI^ 'Water RcnuiTcrt lo Oipcface Tliii Goltl W iih-T 

WMcb '^Vtnru Like a Cream- cj' 

_ 

WATER-SAVING GOLD WASHER _ > 
OPERATED BY HAND 

Operated like .a cream sepafaLolb a wel ^ 
gold wasller Lliat 16 mil Esy baud is partic-’'^^ 
nlftrly adapted to arid gold Heidi because ’•j"^ 
it uses lit Lie ^vtiLfr. The washer can be 
clamped to an ordinary ivaslituli or otber 
convenient Lank. Tlie deLadiable bow], at 
I lie upper end of a vertical shaft, is re- 
volved at suflident speed to tlirow lieas'y 
111 eta] lie particles agairtSl its side where 
they are caught ill jcirofivefi tli.it form the 
riHles. T,ightcr materials are washed on 
over the edge with the flow of water, 
will cl L is inaiutaioed hy the centrifttgal 
pnnip a! tbc lower end of tlie shaft. The 
pay dirt is Hrst screen cr|, and tlie screen- 
ings can be waslied to an estreme con- 
centration at tlie rate of hall a ton an 
hour, it is clahnctl. No nater rs lost ex- * 
cep I that due to evap oral ion and tlie 
anioimt veqnij’OH:l for welting tlie EThIVcL 
'JTiree bai'rels of water are CoriStflcrert suf- 
ficient to liamlle four tons of screen iugs. 

The itLachine also is made In a powfcr- 
driven model. 



^TEvervr gallon of gas sold in E’l'aiicc is 
taxed at leant fourteen ^C 1 Jt 5 . / 





) 0 K J POPlfL 

. ., )<^\ 

i^iVMCARE OF SPARK PLUGS SAVES 
FUEL AND HELPS MOTOR 



Liir: nr vil)r,T,tiri^<jf ihe paving slabs. Tht 
la! esc nietlmd nf tnYp^j^rtin^ (he vibratinnaji 
involves subjecting Cht^rike-off bnanrl tc: '' 
bloiVS at the rate of a illinute by 

nicauii or an clectrjc inacHine. it wai 
foiinc] tliaC tlic concrete becomes plastic^ 
tends 10 How to position and expelH cn- 
tra[>pcd air. It has also beeai discovered 
LEaat little liand-finishinj» is rcr|i3ircd aftct 
tke vibrator has been used, and tcjits ut’ 
etjres taken from paA'ement SO treated' 
were stronger tlmn untreated samples. 



m\v 



RAPID VIBRATING OF CONCRETE 
MAKES STRONGER PAVEMENT 

Tests made by mad er pincers liave 
■ihnwn ill at the atren Bill of a concrete 

pavement is increased by higlyspccd tam[t- . oti^.j!ortjK:i* Uiti in japan i m. /* 

'll 



Twa-WtiBeled Packac« CaJrl* in FlBCf e( Rear Wbcel 



o 






UL^ 



c^cy 



Inittniticiji tD Spark Flui[i Rauiti in Carban Fi^rtnl^ 
tjema- jnd WEarins' Ati/uy oE Side WipM 



Proper care ot spark pluf^s ^^ill Save 
Rioiiey for the motorist by reducing fuel 
con.suniptrqn anti impTovin[j the engine’s 
performance. If the plugs are in good 
condition, general wear and tear on the 
motor is retardett, more speed and power 
is produced, and gasoline and oil do their 
work more cdicic fitly. There arc niany 
things that Can happen to Spatk plugs if 
inspection Es made infrefiuently ; The cen- 
ter and side wires may liurn avray co-nl- 
]iletely ; insnhition may be cracked as a 
rc.sult of the ping being screw crl inseciiTC- 
ly into ihe cylinder, destroying the plug's 
nsefuhicRF., and excessive films of carbon 
may forna, making it difTiiCtilt lor the Spark 
to coiiiplclc its dreuit. 



RECORD NUMBER OF PATENTS 
GRANTED LAST YEAR 

Granting 52,572 patents during tlie last 
fiscal year, the United StJttC 5 patent office 
fdalisited an alhtime record. The nutii^ 
of cases awmiting aelioii was reduced 
In [lie last two years, wfiile the nnrn- 
her was reduced from to 7 ^ 72 ^ last 

year. The increase in number of patcntsj^’' 
granted for tEle y^ear is 8J?55, or Hkfi [ler^ 
cejic, over the previous twelve-month pe- ^ 
“i(.Nl. Examining divisions have speeded ^ 
up their work until all sixty-five are less^ 
six months he Kind. These gains rc ]>7 
[ a big Htnesaving lor the inventor, ... 
hh bo usu:illy \\"aits for patent papers be- \.. 
fore trying to market his iin'ention. 

JAPAN TURNS TO MOTOECYCLECI $ 
TO SPEED DELIVERIES 

Replacing the rear wheel, a iwo-vvhcele^^ 
package carrier converts the Americaii^ 
motorcycle into a tTiercbandise-haulinj 



vehicle in Japan. The carrier is hnlted t 
the motorcycle after the rear wlicel and 
mudgUitrd have been removed. Loads of ^ 
SW to 8tM) pOiinda can he hauled at a Speet^S* 
of thirty-five miles an bour. The two 
iv heeled cart is 
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^ ^ ^-- >7 Q Q. ''i^^Liji} . h 

Taking Ocean Voyage^ oil Roof of a Hospita 





T«ip, Eefrc^ha'icrtts Aro Sijrvied 1^ 
F'''A_tiii'nt9 on Deck ; CLrclu, Rea.1 

Li-ebutii. Si^ti'e from D-ivi(9^ P'nl- 
tpm, Riuinfi;: )''ldg;ij: Hie- 

BiJriu.p Thi[ OM Real 

Ship; hi (Ha Nav-aI UAifen-Hu of Dr- 
41, orLiea and rJiirncA 



Thcrc'n N'p nliliiarrt 

the '*5 .S. piii RopI 

ijE a. Na^ YarV Moao tta^ Fin<rl 
Liko d SliLp EraiTrt lyllETi(ia(B io 
Dani;ptank,.lha SarrourdinEB Uiwe 
lllr PnEianE A3L (no PlaaaurL'i and 
tJon,( o|! i3it DucciiHfipria of Aid 
Dccan Voyajit 
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this, mctliuil ut su]j|;rL'!iS- 
injr ffbre and! mnainTjiin- 
inj? fc(.-t;n vision for tht 
fiilol or driver. 

7^ 

OIL FUKNACE CUTS 
FUEL COSTS BY 
LESS WASTE 



Eliminating waste by 
using every heat unit oi 
tlie fuel, an oil-ljurninfj 
iuniacc witli a new prin- 
ciple of com bust ion has 
licen cflectivein reducinff 
iiealiug costs. In an eight- 
month hcnating^ seasinn, 
Havings in llOtues liavt 
ranged froui foyrtcen to 
fiftt'-threc per cent. The 
furnace is the resnEt of 
five years of rcsc.arch by 
Gen e ral Electric C O m- 
rfrnrynSiTgTn e efs^ TTi^oire 

inst.ancc, tlie furnace re- 
placed a hand -tired coal 
boiler in a fourtccn-room 
liotise i-vith a reduction 
from $5?5 to52h2 for the winter. The new 
plant ^vas called on to niaintaEu a. teillper- 
ELtute of Seven ly-two degrees night and 
day, whcrcajy the old ^rnacc was Ijanired 

at 'Iti4 



0 over Oiinnrr'D' Cockpit of Britiali FiititinR Plavt;. 
pEdttivla tbq Oct;i|i|iti<t 3-Tid A'CCurlty oE FiTe 



GLASS CAGE FOR AIR GUNNERS 
INCREASES ACCURACY 

Britiali airplane gunners j'lOw Jo iheir 
figliting in glasa capep,,. Gunners' cock- 
pits in the bgluitig ships are being inclosed 
in glass domca ^4'hich are iv in dp roof, Tbc 
gu tiller thus is protected from the ele- 
ments anti it i-H claimed this protection In- 
creases tlie accuraev of liis fire. 



PENCIL CONTAINS KNIFE BLADE 
r3i7/^E^AND FILE IN TOP 



I'hree Eiandy pocket tools ai'c included 
in a rcfillahlc pencil u'hich also contains 
a linger lile and ktiife blade, d’be file arul 
1 blade fold info the upper part nf the pen- 
cil and BO do not In ter Fere witll ttTifitIg. 



INVISIBLE LIGHTS HELP PILOTS 
A AND AUTOISTS AT NIGHT 



Relieving eye-strain of piloting a plane 
or driving an auto at night, invisible UgUl 
for the LUfttriEmeiit board lias been pro- 
duced By coaling ilials ivitli luniicioiiH. 
ladiiiin paint and ilhmiLnaling ibem with 
in vi H ill !e u It rav i 0 Ic t rays, cl ir ec L an d i n ten h c 
ilkiniinalioti h ehmitiatcd. This iiiakes 
it possible for pilot or uintCirLst to read hTH 
tile instrunieiLti at a glEiufc vvitlnjiit being 
lilinded momptitarlly. Under the old sys- 
tem of tla.'ih lighting, reflections in the 
wiiKiBliiebl oltf'U iticreased the anloiHl'H 
CO nf CIS ton, L H, KurlEimJ^ . ecigirieer of 
the WeBtinEftouBeJLainn_cus«MMny, devised 



RefilLalble PwidL WIiDch Con- 
lains a PinRcr File and 
etadc 



flit is cstiriiEited lliere nirc 
-t,OlW,000 electric clocks noiv i 
United Stales. 
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‘Zoom^ Lens Gives Close-Up at Great Height 




Nl'uI. Lii-'i-N. W. I iH>ilil:u<l, lit ihc rjnny 
air cnrpsi al RfuitiNiil, lit., lias ju t CniiL- 
plott^L! :i y-trlcK ut |.ilujLo^L'4iplik U’.- T-i hI n 

liL‘W “/OuHi" k-n- iu |lijylr:t Ii'.'ri- C’liicaff- 
ivliii h very intiii’LSvtinp tl'shIls. tt 

<; H t Lilj li->ht(l m ^vai'min^. iil;-! i ' - 

ors yLiuli' rty r.ivcr k'ncjiiy .li 3l',(.i<“.i 
t'fc' ,UT-I (iLitain liirpt; |:ln:jloprLi]il L- ri4 
U[Lf>urtailL }i:>ltjis, Ut tlllii.t?!' pifUJl't:' <if 

lai'.pi.' Ht-T nbscTvrLtioFi fsnriio’jcs. TIi' 

!:■ rpt-rfcalc jitlOtJ^jf liJf u ^llt JlpJ'i'‘:iT- 
iirK-'t; 01 'stiliii' ai filion^ k' '!'"! k'Ki. Ici 

Umos, pkolapr.iplicr.^ rrni Jl_v -li^l 
iilMive tliu HL'miiiLUicL :-il L 4 1 tJ I It 3/IUf^ r\:-" 
Stl li^' 11'^ flic riilfft aiul pi T jiicMirf ri c^|uk - 
.ili iiT tn tli ;K-i.' LnliL'Ti riL .‘’(.I- ' or Oi :,i i ^-|, 



BOTH PlCTLPf5 TAKEN AT 



r.OOO FT. 1 



AHia.1 Pictur< 3 . Tplim Qvcf J^ew Verk iviili "Zaiiiin''' U(ba Etuablt]. Phn-ijijrjfihti' Oh-Utn. 

cS liDparcont P'DLn.ti IncLuded in '(he Lj.r^e Aee^ ILjfposcd tD CajinEr.a'9 Ry« 





:inil ihe It'i.'ll Ilf itH' consf 

^un.rt!^ 'i.vlii^ sinjjlv or in E):iirs palrul 
lonely .'JtretdiL-^ ni fseaeti sand alniiijF the 
ifir-tliniff seatuatt oi tlif UnitL'J iiiiaLCh, 
fnak(.‘ JL i^Tini nnd. So ^lL1^'.■ litre licfwctn 
I hi; mart^iii-s iif l^if;;lr ami ln'^^ l■^•fll:■ they 
discover tKc liiidy of a ^nrs'i lUnt has hecn 
^vashefl ashoTe. Cenei'al'y it si^^peeietl 
ikaL L]ie JluLsiun ih a b.oLLVtiiie of a fuili 
Bnm^5flcr&' fijidit. The chief catisc h ""hi- 
Jackhijfr' the act of roMiinp^ a linuur 
smiLjjglcf of \)\& eciiileabajid Al sea 

it ifi fjii-aey — no Ic&s. 



Lior aatiore call tliam rats and Like ratB. 
they <lro\^'ll them, wheti they ffet line 

cLiaiice, 



Piraicii tliey :tte at lleart ami tiiratCS 
ilicy jvre Icirally, these tiesfierate men 'i^ lto 
prey uii the Bliips of ike rum fleet attd on 
The sjtcllite speed boats that run their 
tarffocH asliore. Hijackers is tliu Tnilduil 
lenii applied to thenn The men cji ihe 
coast ffoartl call them murderous tliicves. 
Tlie coiUfabandists who sntuj^^le llie lif|- 



Tinie nititl ap:ai[i tlic bold forays of lii- 
jackers h,ave lotcerl those cngfig'eci iii the * 
illlLML liaudlitlij? of litjuor cari^ocs lo cl'iaiiEjle 
their practices. Out there, just beyond 
sij^lit of land, where llie ]i(|uor si tips lie 
hove to iii [ill hi fids of weather, tin ere have 
been Home desperate fij^flits In the last 
Joaen years. Ships have been robbed of 
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Jack! 

„ BoyaeM Sparkes 

f f (/ Wi? ■<"- I. 

tFlfir farf^Dt^ -TTi’tiTc h.avr I'n^ni savftjjc 
Ijnitrlcs.ajTfJ 131. 111V mieKpfaiiieil fiaujj kiil- 
i^lfiort.- li:L^t Utcn rcpci-ciisr^iijnsv ot 
Thtt'c b tio i^4‘el' i.''-iHik- lmi[i 
UytUe froiiiiciL' cjf liofitlcfj ^ Cii jjcaiicc. 

/ Xcvprtli^leFS lhal is ivEitrc.'- iHulIi uI 

/ /tlic trdiililrj Htarla, out (licre l>vvc,itid ifiii- 
/ [M'di'C-Elltlc liiiih. It is .1 ^'31 Ht rttct tnkni 
akojrfiliiT, Til The Atlantic ocean there 
are (lineiy-ime nTlij.is in tlie tralfic, 

iiLO!i! of litem holering' off T-Ollg IftlLiinJ 



:lii(] Xew Jersey, safe lityonc] the nUillioi'lty 
rtf ihe rda^r guard (o interfere. In lEie 
Gull of ^^eKico til ere are lorly-set^eti ami 
III tile Pacific l1l irtv-[]lree filiifjs. Tlte Lota] 
l“L *V 0'ieitE4iya tlie sTtijis protect llieni- 
seP'ej. jirelty ivelt: it is the rtiiiiriiiiiiL’rs in 
S].icer! Iioats who suffer iiiosC from llic dep- 
rcdaiion^ of li ijackcr^, Yel lEie rnm lleet 
it sc IT lias Fia4 hi tier ex]ieri cnees. 

Ihiriiierly eadi Fiiiiircimirr who went 
out lo I lie licet was an imlepemlent trader, 
or eEse some liont otvnci' paid, at the rate 
of $10 a case,, to l>rittjr lin'I'^r n shore. TTlen 
rum row" was a kiiirl dl marine liflKanrr 
T1le melt of t1'ie Si 1 1 all boats, n tanned sOme- 
tinicft hy nsliecmcii, EcjntctimeT by aaitcr- 
I'ront thugs, nerc iicrriiitted td go alioanl 
I lie larj^'c vessels and dteker v^'iUi tlie cap- 
tains or the su]3ere:irgoes. TTieii 

She was a lisliing scliooner lEiat bad 
clearciL from Mii|iieldn, one df three tiny 
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“All tcil<], ttn;rc were eight 
nietl :irl tlic gan|j'. The cruw 
were lierckd aiilo the Iwrecas- 
lle. W’e two, the c.ifjt.iin a ltd 
the mate were kcjji in the 
cahin. They treated t1^ :lU 
rij^lit, Imt we were prlsfinerii 
for iliree dav&. Tliet'' worked 
the sliip easttvaivf soinewliere 
:Lml r:m the rem.’iliider of tlie 
carj^o ashore, Thuit, on a dai k 
nijjlit, they rli.iinpeiL all of UiV 
ail I ore tin a dock in Roslon 
It A r1i nr. A f ( c r w a r J t h e 
ii-diTJoner was picked up at 
sea, a derelict strip ped of 



hreticll islands off the coast 
of NcwfoumltanfJ. Under her 
hate lies were 00,000 cases oi 
“Pol pach case of 

Llie champagne had cost £3Ei. 

A litdc ariLlnmeiic will show 
Von that this represeptcrl an 
investment uf 52,11 ItkOOLl Tali- 
rn ashore into the United 
States, that same cargo, at the 
retail price of a case, had 
a vafttc ot :$5,400,Cl00. That 
would 1>e e 11 Oil git la tearifd 
any pirate that ever liverl, 

Vet there li a d Fs e e n n a 
wholesale hijacking up to that time. The 
captain, wLlO had been a lis hern tan all his 
life, liad rides for his crenv, but was not 
espectiog tronhte. He in the c,iF>in 

dickering witil two ttlen wlio had Come 
rn]C in a speed boat ^^'hen there were 3'ells 
on deck. Accorditig to one at his tivo 
visit ni'3, the vessel was seized within the 
space of minutes. 

■'First thing we knew,'’ he said, "font 
men came plonglng down the companion' 
way into the cabin. One of theui carrietE 

sMti-niacliine gun. Tt'.s a Stic It' tip/ he 
said, '■Re good ailJ yon won't gel hurt/ 



cry thing of ^'aiuc.'' Other ships in rum 
rn.nv Were robhed by gangi which came 
aboard in the guise of lif|noi' 1iui''erR. There 
was ua aulhority ai] shore that could Ine 
ajipealed to, since tlie whole hustness was 
offensive to the United States government. 
Finally tlie ships of ruflJ row began to 
display signs or their hulls, adverrialng 
the hcands of liquor they carried ami the 
sale prices. All rtunrunncrs w'crc forccrl 
Co keep off the hig InjatH. The stearuerS 
did iFte best trade, for at nig lit they ad- 
vertised their wares artrl prices ■\'VLCh illu- 
rniimted sigiis siting between theii' inastH, 
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Tliiii j]i:nl(.‘ ]t fliERcult fot 
[lie tiij dickers, bul <lkl in>1 

in t f (. 1 1 & C O n r a c; 

Tlicv to lie in 

wait ior iEK' traiJtaicis oi 
tlie ni m tleff. s^ome ot 

tlorti w enc [) l> I L fT c; t! 1) V 
tlieir o\f tiers lo steal 
ajiltore fverv lew tlays 
(lie firucteOs of llte 
Kale;;, Tliey conlrt trus^t 
lEie ta].itELiitS a little, witll 
?50.(K30 cn- ? 100,0 00, liut 
they wouEd trust no otie 
witll If i,0tKl,{H)0. Tilt re 
■was a liank near Broad- 
way iit New "S'oi k, tvliicli 
liad a ffrezit many hoitt- 
legiger cusi Olliers. Iti llic 
safc-tl e[>(jsit-vaul t s-ccli on 
in tile l>asenieiit, caiiinets 
were [nainlained fpr the 
COIL veil ieiiee of visitors. 

One flay, a riiiu-fleet cajj- 
tain hrOtighl in SrS.f'lXl ill 
hills. That the nc;?;t 
line of attaok of tile llE- 
jaekerii., 'Pltcy Eicfran to 
waylay tlteSe treasttro- 
ca rry ill fT crip tains. Sever- 
Li1 were tnnrdered. Again 
the liijj iKiDtlejTf^erii or- 
clcrcxl a clinngc of pi'o- 
c-eduro. 

Therenifter lifiiior sale? 
were consummated oil 
slid re. I'he captfiins hand led no money 
whatever. Their erUfdOyerS hejjan gLvin|[ 
them tokens hy tv hie ft they conkl rceo=j- 
nizc the ruin runners who were entitled to 
receive their cargo wlieu titesc raF.cals 
e.'imcont in spcetl boats. Caminemly these 
tokens were half of a playin^f card or a 
piece «f W4iler-i I larked paper. If the piece 
presented inatcliecl a jagged lialf held by 
the cap tain, [lie cargo ivas surrendered. 
Qtlichly the htjachers. rlevi-ied a sehcnie to 
fuif this [mecaiitiun. 

Ifow it wnrkerE was Eold for iny heiiefit 
T»y EL New York hiwyer wlio dees a great 
deal of legal hnsiness for the prcsciit’-day 
syndicate ihaL dominates tlie liiiuor traffic 
into New York fiarhor. 

"A small KroOfclyrt synrticate,” he said, 
“niade a deal for 1,1X10 sacks of rye whis- 



ky. The eiwriersof [lie cargo gave the syn- 
dicate reprcSutitaiivC a token. It was made 
hy tearing the ace of li earls across the 
fllitldlc, not smoothly Enit with a tw'ist. 
One hal] ^vas sent out to the captaini tlio 
other half was to he presentetl to him hy 
iFic 3 peed- 1 ii:iat crew whicli enme cml to 
get the til 1 11 or. One ohdock iti the: morn- 
ing was the agreed thne. 

'‘But it was jnst triittriiglll when a long, 
narrow Kpeerl hoat arrived under the Ntil 
eif [he ship. It had travcdcd tile last hall 
inile of if:? jpm ney fn a cone of silvery iU 
luiitinatioii locti.^ctl tni it from the seEirch- 
light of the hig sliii>. The skipper tvas 
standing at tlie rail with a megaphone, 
'What's rlic idea of corning ahead of 
time:' he demanded siiFpicieutsly. 

(Coiniinud to rsie« 111 A) 
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X-EAYS PROVE MODERN ILLS 
AFFLICTED THE ANCIENTS 

( 5 ^ '^ - 

StncJv (ii ]ic;:illli: tunditidHii ui itai; UJl- 

]^gyj>tiana 5s nuiOe possiljle liy n 
pcjTtJ.lj]c X-t:iv th.it t tikes jnc Lures □! 
liiiijimies. ^Vlli^^.■ tvtryoiie h;is ht'atd of 
Ujminies ^ii<l Fic^n them in muscimiSr 
I'tiv reiiti^e; tlitit whtit is stert Ttl4>£t uFletl is 
file tnunini 3 ' case, wliicli eonltiiiis ihe luxly. 
^ice the c.xHC and the mummy ire very 
:[]u, it is iniprttCtieil to essittliiie tile 
] NO I Hi OS except hy X-iay. Tltc mtmimy ca&c 
■laid ui] the X-ray ]jlalc and exposed to 
llie rays. In tliis w^iy, every pfirt of the 
inimniy is photoRraphed ivithoLit opening 
lie tasc. Tile portable machine mahes it 
NSSihle to fLo thi^ vvprk In the museum, 
icatly results have Ijeen obtained til at 
]%v the Ef^yptiatis suElerecl from disca&c^ 
jicc res^arded ps modem i 



ALL CONTROLS IN PLAN] 
FOR EASIER PILOTIl 



STICK 



or side-tu-side mutian of the stick, while 
a sceeriiig wlieclj moujitod oti and moving 
v4'Llli the stick, c.o Lit rots tlie i; udder. The 
tliree-in-Oiie slick eliminales the (atigue 
.Hid cramp caiisciE Ivy the pLltvt having' to 
hee]j his feet ou tlie rudder Ivur coiiscanllv 
on c-xt coded fliglits. 



BIRD ■‘CAFETERIA” PROTECTED 
FEiOM STORMS 





It revulve.s on a pole so that the 



I'roteclion from 
Ptcruiy iveatlier is 
given tlie birds I'ly 
a fee.‘ding licmse 
that t turns with 
the wind. The 
■‘cafeteria/^ liuilt 
0 f cy press and 
udre glass, is tri- 
aiigular irv sEiape 

w i t h one side 



' Relieving ths pilot of rndder-hir F^train, 
a slick Lncor].iuraLiiig all controls has been 
pro I h I C l■■’d for the ai i; plane. Elevator and 
aileron coLittpl, is obLaiued hy to-and-fro 

^ 'ii 



Opeit 

Open side is always away from the tviiid, 
protecting the bir-ris and keeping the foort 
rrtnii lieing Eihnvti or washed away. A 
eed perd'i gives Llm birds a ligliUag and 
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COMPOUND IS DEADLY 
TO INSECTS BUT . ^ 

SAFE TO MAN / ^/ '^- 

L>i?fcic]Ey Lo []i« lifts l>tit 1i armless 

tfJ man ailfl tIcimcsTtf'. animnlH wEjcn 
Eal^tiii Fjv thi; moutt], n toEilpOurstl 
that a [ifj roadie-! ffqtiirfnifiits for 
she isles'll iiiK(!rtici(3r i=i Iscinj^ test- 
ed. It ]i:iS been tDlitid Ecflet'tl ttillCi 
as loiiif as nicotine as a contacit 
jui'isoj], and thirty times a!i toxic 
ai lead arsenate to certain cater* 

])i liars, TImr. mean' that spray 
resirlue would not 1 1 : 011 ; Irt In: re- 
moecid from fruits and vegctaldes 
lie fore they were pot on lhe mar- 
ket. O 11 exposure lo rlireci aun- 
lipht, tlic- rompm.incj becomes yel- 
low vvitla a loss of aliinist all of its 
inscetidilal propci'i ies, FJxperi- 
liients are beitij^ inarte to iirevcnt lo?ia in 
poisoning power. Tiie- coin pound’s base 
element is femnd jn an Eafit Indian vine 
and the Soutll Anierlcaii Shrnh "cube/' 



JiKCH Axirs 



Whfl-Jt TiLL-k Acy f-icktd Up 3.id M-y-vEn Jnj- a H iiTmn-yirian 
Built Thi& Win.rira.ifi ^il-f| FrFrtYit: -on 4 TTUtte 



TRUCK MOVES WHOLE TREES 
WITH WINDLASS FRAME 

L:irge trees are transplanted, roots and 



ali. tvitb a Cl'tick with a windlass frame iii- 



EADTO FIREPLACE FLICKERS 
TO MUSIC 



vented by A’ehraska ni]rsi:i ymon. After 
[he tree is <tug tip, a welj Iteli is placed 
aronnil tbe liall of earth dinging to the 



troneealeil in iJortaEde fire pine e, .i ra- 
dio, with its loud speaker in tlie fireltux, 
plays while lifrlit flickers ai'oimJ the tiat- 
uraJ lugs. Tfte logs, cut from bircli, arc 
supplied loose 5,0 that they may be ar- 
ranged lo suit the individiud. Two fans, 
reining on electric Imlljs, cause a llieker 
lb:it resembles (lames, giviiig the n]ipear- 
ance of hurniiig logs. The diab are locat- 
ed at cniL side of the fireplace, 



routs. Then tile rours and lower trunk 
are p tilled into the irucli l,»y a cal tie until 
only tlic top liri^nchcs remain on the 
ground. The operation takes less than an 
hour. The ’.l iiidtass also is handy for pull- 
ing Oier the tree ,after the routs have- hetn 
frgetl from snnoiiniifig eartli. 



AUTO CHASSIS ON RUBBER PADS 

HAS NO SPRINGS .< .-j ^ 




Speaker b Jn Firdip-K 






^ E^dlS Speak 



^ ^ S' 






/ .U 



Springs ami other !ihr)ch-absorhLiig de- 
vices are eliminated Irom a I'retidi auto- 
moFdle tliat has itH cliassis suspenrEetj on 
riilifjer pads. The chassis cemsists uf two 
deep-section tu(>es in wliicFi are carried 
four radius rods. F.acFi rod U a it ached to 
a road wheel and liearH against two rub- 
1.1 er pads in the tulie. All nioveineiit of the 
radius rods pri'irlnced by mail shocks is 
CLisliionerl .anri aliHorbed by the pads, one 
of wliiL-li lakes the direct stresses and the 
|■|rhcr the reljoiind, Ei|ually gooil snspen- 
sion at all spcerls, eEirriinaiioii of steering- 
wliecl shimmy tlirnugli independent siis- 
peusioii ijf each wheel, amJ .suspension 
wit limit rthound or ]jerio^ls, arc su-tne of^ 
the car’s advantages. ^ 
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-X^Ji - il»t^PT/l?An MECIfANICS 



V(.xmmiT and New Yark 
lefit] in ijroduction of talc, 
or hydrous mujjncsiucii 
silicutc. 



'Vp DnCrurtnn oF Old Ruifi^ 
■Thij. Mulun« Siwulira C<jncTBtt -^ith 
SrtlOO'Piruiid Blovn Frcm In 3l<i.rfi Tttih 



SLEtTRIC 'CHUTE 
FLARES HELP IN 
NIGHT LANDING 

lit 1.111(1 



I J'Lirrs 

illgs arc firtd ljy elcClri^;- 
ity tiom ail airplane nn- 
(l(:r n lie a' arraii^cmcnt 
lor l 1 ] u 111 lil:l L in iha 
^9^Be^yP ^ruutid xviLliDiiL the aid 
ot airport li^hin. A 
HM'[te]i]iu:ird dli lIic ]daiie 
paiud etiab1e:i. the pilot to 
Li'lcrisc the; fl.tres liy re- 

[Hole Cotitrol. A Sprins 
fjectf. the cartL'idfje Ironi 
its ciise, a sin all cluirge oE 

eleolL'icity setting it of^ 
4 ;iteli rinH'O is e(j (lipped with a lariire hEIIV 
pai^linte to m:Lk(; it drop slowly, giving 
lilt piluL titlie to select a ^nitahte spo^ 
Tlie flai'cs arc made in one ^ild tEiree-m in- 
cite siKt&L Fi'i'e are cai ricil in cases sunk, 
flush with tiie plane’s Fuselage. Ill tests, 
large Lri-molorcd ships tandcfl ii itli no tl- 
Inniinal iem other than two Hares, 01 H^ 
tlroppcd I'roni ah Out 2 ,fll)fl Feet and the ojlt;;!. 
er at l,i?l.lO. An area, of about one si|uare 
mile is lighted brightly enOiigll l.iy lliO two 
llures Lci permit select ton of die best latifl-^ 
ing pi mcc. The flares cart lie used lUOtC 
lliau OnCe. 



CONCRETE BREAKER FOR ROADS 
HAS STEEL TEETH 



NDUSTRY USES TALC POWDE 
FIFTY DIFFERENT WAYS 



Ttilcttin powder is lUed ip fifty differetif^"**^ 
ways hy modern huHiiicfi.s, in adclition to J 
that of beatitifyirtg 11011100. The ]j;i[)er o^t”^ 
wliicli these words appear probably coti- ’ H 
t.-iiiiR tak as filler. Many paints eontairi^ w 
talciiiii ]]Ol^■de^ in the place of whiting uc ^(*3 
day. Asplialt roofitag and auLonioViile 
ner tnhes arc dustct! ivitli talc to prcvcii: J 

sticking and to reduce iriction [ind wear.^^^ I 
Tlic soap you used today prolmhiy liar? " 1 
(ale filler, while your shoe iiolisli hns it:r_jv I 
q 11 Ota, Rice, peas, coffee beans and other tiji 
food products .are cleaned aorl poLislic^l 
ivitli the powder. It also is used i[i man- 
tifaeUiring cotton tc^'tiEe 5 . Sonic strange ^ 
uses are making of niateli heads for cx- 
]>]osiveSn polishing glass, dressing tcathcTT'^ 
packing eggs, dusting castings in foun , 
drtcsi.ind luaking clpCVk-svirp inHnlaJiou, 



«cd3] FrszTiE, Electric Fb^ref Are DijclOirgeri 
cm Plane te Aid Kiehc L^diDRi 



F O V LT C TT a|^ A 457 ^ 




Cnmcra. dti Mmajj Carriage over Tank Phot^rtrAplia 
oE Liquid araund Dlijec'j Tested lor Sttr^AbiLliMns 

A-l'c ur;i t L' jiicturcs “if tlic dii-1 urhrtin:-' rd 
frii' jLi'oiiFul 31 nio^'iTi^': 1 >o 4 y, isncli nf- .in nu- 
tamrjfjilc r^r nn flirpl[inc^^ hrtv-f n{;nk' 

I'y u!-hifj; ;l rtlo^iL' c:iiiitr;) nloUJUt+l utl -li' 

clt-clricn'illy drlvett pljLk'-jrtfi, Sniall wi'iflil- 

cn nindclH ol .lirrilranc wins^Sr stnplant" 
hull?, in I cl niid^fl Cars arc lOu'fil if rOH^Ii 
hVJitcT tvlifipr MI ‘"file’ f' c’rj.iU'-d witli a 
cl I c [!] ic.‘ii I. Tilt; nlcjvL'iilcriE cjf thuse tiiodiel? 
t1i^mi"h a fluid, cc lu’clicr '.rafcT rir air. jint- 
ducts iIluv cITccLs \3'kidl. tvliL'ii i.ihM’.n 
grrtjilicii, ar-'- »Vi4i fir ?lnnilatiriE’ii rjf u-lin' 
happens tvlicc] a regulation airplane speeds 
ihrtmgli the afr or an iolc? ruecs aloiifr I he 
liijrhvvay. The water in the Tank Es enlnred 
with poEassiutn peruiani^aiiatc wliile a 
liplit powfierH lycfipaclinm, h blown over 
the surfaccL It ]j regents coaj^ulatton and 
aids in reflect in.ij the 1i;^(it sn fliat the 
streamline flow iiroumi the models mav be 
photr graphed sati^factorEly, One do^rn 
larjje electric huEhs, mesunted on the hot- 
(om of the movitiigf platfornu proeiele llUi- 
niinalicjn. Tlie eftect of niakiujij photos of 
the iisu? dots of potynJer on (he water sur- 
face reproduces those dcjts on the film as 
a series of lines, just as the titr would ap- 
pear li it were visible. A view ci^mcra. 



PHOTOGT?APTIS OF AIE FLOW 
TAKEN BY MOVfE CAMERA 



with a fast lens and a d e fit tid aide sliUltcr, 
Is loaded wub liit'h-spccd film fnrtEic pho- 
Toj^tHlphs. The mo riels arc hookctl to the 
umiiuf^ platiortii, which reverses whcti the 
cmE or (lie treck i.s reached, niovinjj hack 
and fortli utlLtl (he desired tiuml>rr of cs- 
p os It res hnis been niatlc. The came fit was 
desifued to help the- airplane and auto- 
mobile builder overcome tlic draf^ of air 

hv strc 3 Lnlfine COustrisetioEL 



nies iiKl-ff addresses of manu FaelurerS- 
of articles described in tins niasra^ine will 
be furnished free by our Bureau of lufot- 
matioii. 
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Ricli<- SgrtivT with Lu- 
ncHd Which 
Fiii AH S-witcIi PJot-tj 
aiid. M#>ra It Eaiy 1o 
Find a Will Sivitch in 
the Darlf 



Above, £3Scctric Prcis 
WfiHh[nj( Forty Pound* 
Wti^Jt Cnn He Upw cm Any 
TshI*; It liai Huok Tna^e 
Bjie lb 3t Csn Lie llniLK'Mi 
WjiIj When N-on ]□ U'W- ajid 
PuFf Iran fot jjulHej 



Above, D tin tj] roof 
Kiher Ban for Vac-- 
uum Clia>ltF Wbkh 
Is Discaidetl When 
PJDed 



Picnic Be-* tviih IWmef- 
lee ComparEnujii 
3h4 Space for MiLh. Bot- 
tles; tfaf C'J'fBT 5trv^4 
a .1 a Table Wben. Open 



Right, Mocale lor Gardeil 
Iloie Jv-fji|Jppci with; Cg-ti- 
i-eincr for PenjLIecf pi In-- 
secficide 














AtoTE, 

hc?1in e cjr T^i't 
PapEj;; tht G'^vEd 
Psn Ln. t!h« fiSpi Hale:; 
Line Tieht 



l-=fq. Hk- 

itnsion Tgbe- ii> RucHi 
Kieb Pixtujta ; Rie'h'i., 
AiT-Co4linjr (Jsiit Tli*t 
JtciLrlj 309 poundB <iJ 
l^c; Srr.aEI F^n iJjn^ 
A>t thrDUR''h Frant and 
pQi cti ]h (Ju! rh«cUEh 
Contrallirg Damptr 
OTminRS a.c Tup; Ca- 
pfl^i1y. -lOO CuIjjc Ff+t 
z M.iPu1r 



Abuve. Mei^L Wab- 
dtr-^' OuBTd That 
Lach^ j:n P«s[Ldti 
with 3 . Key: (h* SliiJ- 
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PLANE BIVES FASTER IF MOTOR 
(fb //O SHUT OFF 

Testing thq maxi'ijiuTn veiDcitv al wliich 
a new pur^it plane conltf ditfi,.it^riLi£Ei 
pjjkFt~lLttained a speed of 403 irtiles per 
|ioiir — over six mites a nnitiute. I he dive 
/started at 30,0(X> feet^ the maxirnum speed 
/ was reached af 20,000 feet and the plane 
slowed 15 p as- it dyve through the dc^s(^^ 
air near the earth. The pilot fountE that 
hts plane dropped faster with the irmtor 
abut off than ^vhen it was running at full 
throttle. This Es-^caiiRed by the braking el- 

\ — ^.r — , i 



Lues LicEnsE F1d1« 1 b F-Armpii*i1ti Small Qr« Ie Ie> 
suEiS Each Vt«T, Ksdjldng Sralt'E Eifwjiit 

hence will prevent transfer of tags. Be- 
sideSn the purchaaer of a stoleit car vvoiiM 
he uiiahie to obtain a complete tag or a 
year strip for the tag previously issued to 
The car, ii the (heft has ^en reported- 
dy / 

l-o 






Diving A(d er BiLhE Litht. This Lua;? Is FiUEd wilh 
d. V-ipor MixlUrc 






GAS AND zinc-vapor ARC LAMF 
GIVES RED AND BLUE LIGHT 

Red and blue ihuTninatioii for labora- 
tory Tvork has been produced in an e?^- 
peri mental arc lamp Hllcd with a mixture 
of'argbtl gas and zinc vapor. The pre- 
’ dCFIT] ilia±rtT^f_0^lGi r iS red. Dr. Harvey C. 

Lti nghO uKe 
e Search in 

eioncy of hot -cat bode lamps, with the zinc 
vapor giving the best results when an elec- 
tric current was passed throtigh the lamp. 



Re^schler,, oi tT fr W.es ti nghouKe Lamj] 

eompany, directed the research into eEfl- 



Requ I'iaig tjo operator, a talking clock 
(hat gives tile correct time over the lele- 
phout.- has been iritroduc-cd in Par is. Tht: 
dock rs used iti connection, with a film on 
which every minute of tEie day i^ recorded 
for rcproiliiciior in sound. When .i suh- 
scriher dials I he time number, the speak- 
ing a]jpai;Ltus is started automatically, 
giving the hour and the min Lite. Don- 
trolLtHL hy tint; nf the master clochs of the 
Paris cih.sqrvatory, the talking clock always 
speakn w'lth autlinrity. 

V-i L-y- :/V 

PERMANENT AUTO-LICENSE TAG 
REDUCES CHANCE OF THEFT 



Georgia is experimenting with a per- 
manent autoniohile-licensc tag which has 
been designed for the purpose of reducing 
the co.st of manufacturing and distrihu- 
tion, and also to iiiiriimiae the chances of 
theft. The metal tag[ consists of two parts, 
one permanent plate which remains with 
tht car as long as it is operated in Georgia, 
and a small year stri]i, issuccl H^nnually. 
After the first year, the large one need not 
be r-e placed by a new one, except hy pur- 
chasers of new' cars or Owners transfer- 
ring car.H from another state. The lag 
goes with the Car when it is sold, and 



f-cci 01 lEie propeller at maximum speed, 
since the propclEer is designed for the 
plrme'-s. maximum horizontal spe'et! of 231 
miles an lituir./ / / 



TALKIE CL(DCK GIVES THE TIME 
OVER TELEPHONE 



n>foVb 

POPULAR 









Thdi TowLn.it UeTfitc Pulls Hew Seiplaji** 9](uij iht Wa(« CJliimtl Jn Tutlft^l in Osetnaiiy: 

Not-e Hnw CarrmjiC' Riifcs lozi Special Tiacks, Taking Ppiwcf irotn Ovechtl^d Wli'ts 



SEAPLANES TESTED IN TUNNEL 
WITH TOWING CARRIAGE 



Dciii^^ns nml mnJorials of ftcaplaiic-s aro 
loSttt] fn :l locij^ tunnol at 1 [rm iJiHrET. Ggr- 
p^^In^ A l:o^^'^1lg: carrSaj^iTTirills ilit sva- 
].iIano tlic Uinnel's walOT c li ri n ii f I tu 

detenu i no fonii of oot] struct ion 

tor tafcintr oH\ la n-fl i Li,r' aiid rjifinjf tlio 



■rta VL'?-. 



BOAT PROPELLER RUN 
ELIMINATES O 



BY HAND 
S 



Oars a i-o not 
J1 oC t; s-sa ry for a 
row'll oaT crpiipyital 
witFi a pro [ 10 1 lor 
[liat OhThu he Turned 
with one Eaaml. 
The propeller if 
run with a crank 
acitl criTi lie al- 
tac1i.ei;l to The bow^ 
^tern or even H-i{lc 
ftl lla]f a TLiionte 
w[i 



r^lKone ih-nLiiih- J , 




Hi;rew% It weijrh.s .^x.lern ponmlK and will 
IllOvL" (lie erafl I'orivani or liiOkwartl aS 
ites-ireJ, Jl if pari Eetdru'K' hanrtj' for iifh- 
LTrneii, since it leases one hand always, 
free I'ncr olEier aviivft'L', 



GERMS TURN FARM WASTE 

INTO MONEY ^ ^ ^ ^ ^ 

liv stiliKtitmiiif^ hjicterii for eheitficaU 
and hy atldiiip city sewage to farm waste, 
stich as cornstalks, slraiv and ItnlLs, cEieni- 
I’.i.f tiavf advanced another siet> in solviiifi; 
an aijricnltnral proldcm, A proces-n inr 
prodlicillf;'; liltililiiL^-huanL niicr nml fuel 
and lij^liting' gas from farm waste is lieiiig 
orkeil out on a conimercial hasis, Corn- 
cdos, stalks, Si raw and cerCal hulls Contain 
a III™!] percentafTii oi carholiyLtiates. I he 
aJdilEOcl tif IlitrogutlOns ciiy' waste in- 
crertfC-^ the bacterial aetiv'LTy in 1 he tarm- 
ivastc iirodurts, iirodncinfr a lan^e volume 
r.if fuel gfis and rLdeasin^r the liher for 
IhOat-fi inakiii"', r^rorhicls of I lie tlintilla-’ 
tion of oat, cotton ami rice [nills and of 
Cornstalks are liein^i stmlied in n searcli 




for more UHcdu] Fjy-]irod^ts. 

Ci ^ 






f*’ 












C^VIlR since r:L(]iu ruccLvers |5Jisaec! the 
?;i^glc-t^Ll^c! stA.j;e, owncrii, binilclcra 
aiuE i^crvicu iiiuti have realized itiaL an un- 
Ijalanced rcccE^cr is a. p^riormer. 

J■^ny radio .nut is subject to tliis coiidiiion, 
und niuiir weak sj glial i are comptetety 



f^eady-made 

Lining 

does not prculuce tlie maximum cflirLeiliCT. 
lEany mmnodcitatcd signal geiieraLots have 
l)een Tuadc, hut the mo<lulHT,Tcd generator 
descriheiE in tliis article covers a much 
ivider range of usefuliiess. For cxariLvdef 
u-lien Eiuing up a receiver, the r.f. or first 
II art of the circiitl, compofiCF ah out onc- 
halj of tlie Crjnjpk“le receiver and an un- 
modidarcd signal gen era tor is useful only 
far this ]]arC. After the detector, the sig- 
nal ttiust he of an a.f. ur audio nature to 
he helpful. Either type '9f> or '^0 Ushes 
may lie used. Flashlight hatter ies supply 
the filaments and atnall li -halt cries the 
plate voltage. 

The Hasc i-s made oi slieet ahtini- 

innu, drilled and hctil as shown In Fig. 1. 
T1 le front paiiL'l, oi the same rrsatcrial. is 




tuqing; 
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tost 1 . 1 - "fore they reacll 
the audio Stages. The 
nl■^^' tiilit':-; .vnEl higlily 
sensitive circuits ■ ' I 
[H'Mlav makv the nlil 
imthoflr >f tuning in a 
I'istant slatiuLt kiul ad- 
just itJgllo triii’n’ii'i' enit^ 
H 1 1 - n .s e r 5 f r>r ma xi m n m 
vdlume, olisolele. Such 
1.1 a lii]l C i I'Lg 



lielpSj l>Tit 



Mxu : f : ; . t ...... Ji_' 

■ -iJ:-! I S-., T\ijj 



:-,lu>wn in Fig. 2r The .00035-mftl. variable 
condenser is niountcEi on the base first and 
liuerl ufi witli the dial, as shown in Fig. 7. 
All X-T;iy vieiv, looking down on the 
confcplelely wired unit, 
is given in Fig. 6. En- 
larged dinagramis are 
EL va i lahle i t dcsi red . The 
leads and parts untier 
the base are all showai 
by dotlctl lines, hut the 
dotted line al the rear 
of the base merely ijuli- 
eates tlte bcotl. The 
athtio transformer is a 
3-to-l recL^iver type. If 
tile audio note is Etm 
hEgli-pirchcd, it may be 
lowered by shunting a 
fixetf cUiideri.ser ,across 
the transformer second- 
ary from G fo chassis. 
>fole tliELl one side oil 
the transfornier Sceo nd- 
ary is grounded on the 
chassis and the other 
goes to G on the a.[. 
tube .socket. 

The ]iegative-A and 






ALL-WAVE SIGNALS 




S.H, Burns 



t»r;isi(ivc.r! [ifists imsHlmeit fl'cmi lIu' 
l>a?.C.' TliC neuter pout ifi mnimtrfl direetly 
nrc the Tiiet:i] bnsic. Tlin SlKt-ulnil re^islL)T, 
li]4trked X in tile SetJellltilit: Uiiifi'rtLm, ij 
ofnicnial, hill Will improve niiiiliilnition. 

The l)i on<lrci^t-li:iiir| ccjt] (;(.^veL■ii Irocil 550 
Co L50I> kilutyele!;-. I’iif. 3 aliOWS tile con- 
st rLiCtiuii uf i1ii3 eoiL ll iiiniy be wonnO 

xvitli 82 and 35 itirti? or 70 and 40 an- n a or 
Xo. IV ire, cirliC'f coil working equally 
well. Tlic Viakelice Milunsj ift faiitenctl to an 
o.]fl tnhc base hvitli tlirec iiiachiue screws 

ill ilrilled tiiiJ la[»].n.'d lic>1es. A small lioEe 
is (trilled ].j in. drrxvn trom fbe top oJ tlie 
tnim; tltc Xo. 30 ena niL'lud-coiJTfer ire is 
ijared of itisulalioii at the starling eitdanil 
run (liroijph tlic liolc .'Liid down into n]]c 
ot tlie Smalt fi Cong'S in Lite coil base ami 
SoldC'i'CEl. The 82-[iirn cirsekwjse xvinrJincr' 
is I lien Hindi:, and tbe end passed tEircmgll 
a bale and Soldered iiUO the Otl'ief small 
prong. "I’lie 55-turn licklor eoil ■i-^ staL'ictl 
Jd In. from the lirst n'cndinpr in tlie same 
manner and ’Hvoumt in llie same nlireetion ; 
tlie SiarT anti lintsh ends are soldered in 
jlie large prongs. 

Tlie Inikelile coil slliclils, detailed in Tig. 
4, are- optional, but afford priXcction in 
tlie coil windings, Tliree 
ll be !■- 1 n ll ing h pace r S a lid / 

ni.'ichine screxes af lop ^ 
and bo C to 111 support tile f fTlT"Tl-t 
shield. A balndile ring L I'l T* d' | 

may bc inscrtetl, il de- V - 
sired, .at tlie top hTs 
slioxvri in ific photo on ! 
page 4fh2. 1 

^\'^c are now ready (o 
calibrate this CoEl irnin \f^F ll 

any gooil receiver. TIlC ~ 

h.'itterics are eomieetcd tj 

and A small knife mvitch /M 

If emineiiteLl in series ' 
otic of tlic .\-9iat- 
tery tcaiLs- T li e to 
and coil are iiisertctl In E ~~ 
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tlieit respective sockets, 
and tlie Sigtial general or 
iH placcil near the re- 
ecix'cr. SFove tllC ,Fignal 
generator dial sloxvly 
(5 V er I ll e en r i re seal e. It 
tSlC signal is dtol beard 
ill ttic iEjieaker, reverse 
the ticklec-cnil comiee- 
(CeiatiLUbd. io i 2 a,^l 



.n..i 



Co.jvriqh!:ed niiTQriQi 
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U'rii me ri^^distjuitt, voTtajjt 
iir ciii‘i'i?iit ^■i 1 lu^?.^ in any 
p:,iveri cifCLiii. TEiu Eaw 
stales thill lilt; resSstiiiici; 
‘ir n dnniit may hu (onnJ 
Ijy fli ^■ id in p tlic \'olr;i^C l>y 
I lie cLirrmt, On tlie othof 
1unu3, tllu cur fen I vaiue 
may I'e t'oiind l>y dtv'iriing: 
itie voltaic Ifv tliC re!ii:Tl- 
lillfe. If lilt; reSiH Lance and 
cyrroivi vainci are k 1 l^.lw■ll^ 
tliLif firmluft jr'vesi the 
vi>]la;re. 'J'lie Ian' is mnre 



Abiyvc, Aifipliber vrilri rhbnogifPt'h Tufn:ahlEi afiJ 

Cui'iUOl Bigni, Of gun GrUL EafflE 

Organ Pipes But Music Coclies 
front Speaker 

Pi pc- organ rffeers for cSiipelh ur ul‘iCr 
SinaLI i>u!)lii; iilacefi., Vi fiere a lavg^e pipe- or- 
gati iiS 31 D I pracl ik’al. injiy he- olnainetl by 
the lL:i.e of dinnniy or^THin iiipe.H aril a Siiil- 
ablu s|i raker Jiattle. ti>ftuLllL'r nil Is au nil din 
afiipliEier ami pliotio^ras'li Hirntahles. A 
larj^e rlynaniEe speaker nf itie Wright 
DeCfiFli-r type is ntoiiiiEcd lieliind lVil' gl'lll 
at center, and the Otlier apparariis is in- 
S( ailed ill an Cldjoinhig room. Organ rec- 
or<|s, suitable for any (nicasiun. are faded 
frain one Lui'nlalde to llse Othfl" in the 
usual manner, Tltc large audio anipliHer 
is moniiTcrl on the shelf all me. .Additional 
loud speakers may he OperacccI til halkq or 
adjoining roonlF.^ and a mScroplionc can 
be in to amplify the Speaker's 

aoiee. Tin; speaker bafUe pi'opcir shonld 
be the e<]tii valent of at least Z ft. s<|iiare 
and s bon hi be nnitle of closc-gl'ained 'leciod 
at least 1 in. tlliffc. IVessed-wood stock i.^; 



easily iiieinuiized in tlie fornl uf Synibuls. 
Let I be re-sistarice in ohms^ be re p retie ntod 
iiy Rp The current, in amperes, hy I aril the 
voUage hy E, Then f^ ecjUJits E over 1 ; I 
crjnals E over R. anrl P equals R times L 



Clip-Jack Simplifies Wiring 



u5ed for the bacikgroundi. The pipes tiiay 
he made of cardliaard tnljin^f. 



Haw to Find Resistance Values 

Instead ef ivasliilg tijne and money with 
Cllt-aiicl-try mtlhods, the radio experi- 
menter can easily lirtd resistance Values, 
lliaL are needed for any circuit ref|njic- 
ment, liy the application of Olim's law. 
Til is Simple method may be tised Lo dc- 



Whec] trying Out experiilietilal llinikups 
on breadhoacd layonts, an opcn-circniL 
jack is usually employcti for tlio ontiJiit to 
tlie phones Or speaker. The wiring to this 
jack may be greatly ^Inipli fieri 1.iy soklcr- 
tiign Falmestoek clip to eacli terminal. 



C Bine prints Covering radio Const met ion 
articles in. pa^t issues Cnin he ohtaiiictl for 
25 cents each ■ material lists are always 
available without charge. 





MIDGET REC 

Uses High 

A fter die e]]a,si.st& hm been drillctl anfl 

[lie holufi CtU for The ^ocl^ctsi and COtl 
terminals, (.lie parts art railitliUed ftS shnivn 
in ihe layout tliaj^rani on paj:^ 297 of tbe 
Ancust issue. We are now ready for die 
uiricij?, \v1iic1i is practically all done utkIct 
die cliuFi&ia, as fill own in the simplified ivir- 
iiif^ diagram below% This diagram togctlirr 
with tlie undersiefe plioto or the following 
page should enahlo anyone to wire tile set 
witli yery little diiTi cully. The simplified 
diagram slid', vs the parts in their relative 
positions and the value of cadi part is 
given. 

Each wafer-type SOClifl should henifuint- 
ed with the terminals exactly as shown, 
and if they are not iildicaled^ the builder 
should mark the chassis opposite each lug 
with a pencil. to ai'Oid error s. Stiff-wire 
leads on tlie small ^^cuh”-typc fixed con- 
densers and Tcsistora greatly simplify the 
wiring, anti make diese tmits sdf-sopport- 



iiig. Tlie coil Ecaris, indicated as grounded 
to the rotor, rnn dirongh holes in diechas- 
sig near (be three-gang variable condenser 
anti are soldered to lugs oti the shield 
].itales between the condenser units. The 
grid le.id is shown p.ir.al]e]ing the ground- 
ed lead in e.aeli case, and tlicsc Ica-rls go to 
tlie condenser stators, or statirmary plates. 
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POPULAR MECHANICS 





T'! if” lilac ^nsslt-b^ck 

hfj< itii p u'irc is II 
f[;-T .'ll] conncctifnis 
CJiCi-jit tln-sL' ir-ni! 

rhc poM ec'1 rfina- 
ffj-rintir tn thctulics. 

Tln.‘Se rtlaiHC'Tlt acul 
]5litc Eeatls slioulrl 

Ij# iiirKlLi i4.-cT]- 

in&ul:itc-(] siLrancIcil 
hr»cikii]) ^1,-irt. 

The 

cin^S. iniliiratt:*.! on 
tile schcmAtic -dia- 
JJranl. art builE in- 
to rtic ccMuiTnefcial 
coils anti art a]rt.triy 
connected lu tlie 
[►late Itrminals of 
tlip rl. coils and lilt 
aotcTina oil tSie alUtnna Coil. It will 
proljaldy Lc necessary to trace out the 
primary aaid secundary leads on these coils 
as they arc scldojii marked. The terminal 
positions, honc^'cr, arc as shoivn in the 
siniplEficd dicigratii. 

Tlie ^l^-volt filament tenninaU, tndicat- 
etl Ijy Y on the transfo-rmer, are for the 
247 penEnde tube and those jiiarked X ate 
for tilt filament supply to all other 2 \^- 
voU tubes. A separate S-volt wind in is 

alsit provided for the 2fiff rectifier tube. 
.All oi tliese leads should be CudHterl, cv'cn 
though they are not so shown iti the dia- 



ser. The ,fi-mego1iiii resistor in the lower 
rik'lll-hanii corner, near the second Trf,- 
<11 he ^ijclict. is the dropping resist or for 
ill. r.c- ^’eil Voltafpe. The value of this re- 
sislor i:^ n.ir fjivcr cm the schematic dia- 
gram. Care should be taken thiat this 
ri'.-i-rur does not touch the chassis. This 
also ap[»l:rH to the .fi’ megohm coupling 
resistor, IrOnl the detector plate to the 
h i^li-voltaj^e connection C on the speaker- 
])h]fj socki't, ami to any other resistor not 
indicated as fjrouTitleil. Terminals F and 
Tr on this socket are connected together. 
1’hc coutrol-jtrid resistor from control 

pfrid On the 247-tube 
socket, may be either 
1 mci^ohni or ,3 meg- 
ohm. One etid of this 
resist or js grounded 
to the chassis under 
the niounting screw 
tliat holrts the 2110- 
tube socket. The 
fiO.Wlfl-ohiii biasing 
resistor for tlie de- 
tector tube is con- 
nected at K and the 
other end to a lug 
screwed to the chas- 
sis. The flat mica- type 
.0005-111 ftE, fixed con- 
denser is cuLitiected 
directly across this 
socE^e^ from P to K. 
It wilt he noted that 
the r.i. choke, shown 
in I he schematic dia- 
gram, is omitted in 
the simplified wEring 
diagram. This choke is optional and the 
set was found to work just as ^vcll "with- 
out it. 

The small dynamic speaker is a midget 
type with a hu ill-in transformer to match 
the single 247 pentode output lube. Cabled 
leads for the speaker field, which also acts 
as a filter choke, the pentode plate and 
liigh votlage., termhiate En a plug tor tho 
socket located at the rear of the chassis. 

Homemade coils may be used instead of 
the CO nil mere ial Type, and can be mount- 
ed in ten-cent aluminum salt sllakers as 
shown ill the center photo on (hig page. 



gram. The 5fl0-olim resistor is connected 
lo groujul and fdament center-tap and hy- 
pa^seil liy tiic 4-mtd. electrolytic conden- 



Tlie coil.R are w^aund on hakelite tuliing. 
1 in. in diameter and 2^ in. long. For the 

CCantiniiKl to imkc 
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Practical 



Sirferrc'rEniie' AudIvzef Cdji-* 
5 cvi«'a] Sto.Tida.Td Fitter 
CJrtviilT Any wf Which Hay 
Be Swjicheil l|t Out 
□etErmine Ihe PrapEr Filltr 
t-D Use 



ijilEtEl-y lotloitEii ]du:er l,raiisfCirFVtN 
I DEli^Er Up io ]Cl Amp. ot 
I Dnpd Ke^ulotlpn fur K*]SrfLfti{iicil 
Uukr-Tuht EtfEElvert 







Mjtndy Automatic Ground ConiKC- 
lltJiT- Oh ffps™- riuK for A.C. REceiy- 
■ETs; iliE Plujf tg UrcIlEU. 41B ShOTtii, 
.bhd the Ground Lsad ircon the Set 
InscclEil Hiid C^^i^qrtvd t^ a RTaaa 
Mttuhine Srmw Thai ilotd$i (hr 
turna! Dnaundinj! Strip 



town STftIP F-OH tBOUMJ 
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HOlEfM awTTiaL 
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CaLUHIl 



AbnvE,. TojrKie Switch Oa=md iOr 
Gitihiriif T ^o Or ^oto t-^EniTi<en.la£ 
CirciUEji for SiimiliBniCDUi DpEratkin; 
They Hay Be Arrani^d to CIube Tci- 
oEEher Or to Clcue One Swiich arid 
□pen II1E Other; an. EsrutrbeGui Flair 
Hay Be Made fur Frorvt-f^apul 
tfan, and Many Othtf VfliULinoi Are 
FnaEibtiLk 1-HLapcite Form Ear 

.,,-^AWicnJriip Shwl-Wave Coils; the HaO- 
[fle at the Top is CuTii'etilint for In- 
terijh^ aprj ReiiMvLn^ the Coil; the 
FIri Tar Pravldcs n S^Jrfare For Label- 
tnifi the SmaiL Graove at the 

la Eot Or TltlLer WLiidioj 






"LbEe, DtMcjiearJnt' Hip or Statinai Lon; Guide 
|a Srreweil to Blecit at Bu-ttom oE Cih- 

inei, uU- Map op Slide Wiki CEur Whtrt Hailed 
Or Uu-TverEd 
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CMTIML KNOa.d/ktftI -SLID TO OMOB 
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^ONDENSER inicrophonei^ 

cijiicctlftl to the licst rcspon-sc oE 

any type of audio pick-up known at tlua 
time, liave heem f.ir l>cyonfl the pocket- 
book of the avetaj^c experim enter. This 
home mafic microphone, however, can Ijc 
built and in stalled at very little cost liy 
anyone to make his own plicmo- 

j^raph or operate specch-amplifi- 

caHofFcquSpnienr of any description. It 
s1h3^h rem-arkalilv' ^oot| nuisical ran^e 
witiioiit ajiy Lad resonance puiiits. 

"The parts rcciiiired can be purchased 
for less than The main item is the 

head, or sin s'! e -hut tor carbon microphone, 
from an old telephone. This is taken 
apart, and a copper or aluminum disk, 
about Yha in. thick .ind the same tfia meter 
asi the diaphraj^m, is then prepared. The 
disk must be heavy cnouph to stand some 
prc!iSUre at the center with very' little j^ive 
or spring. Tlie carboti button is removed, 
and the carbon dust discarded. The part 
of the button that makes contact with the 
diaplu'ajfni is removed and the ring, which 
holds the button together, is screwed hack 

(CcntL'niKd to ^ 

L£f 
















POOL 



IJJROrELLJiD l)v jt rulifitr-ba]! J illutui'H 
^ ihts iiieclianicEii 11 fh duirns the warcr 
like a black ba^!^ trying to iibakc a liaok, 
and when turned lOuSe in a p-ool, will al- 
most make (lie goUJHsli dimb tbe ncSgli- 
Ijorjn" trees. By adju&tinfj the Fm:; it tvil] 
in- tin at quite a depth and^ wheti the rub- 
hers arc nn^vounrE, will rise to thi: surface 
t|uitc natu rally . 

Saw out two matched liah'es for the 
body, usinjj Lipht, soft material, such aS 
redwood, cedar or white pi tie, the latter 
heirig preferable as it ■floes not split rcad- 
ily^ Cut a j^roOve for the rubber bands 
doxvn the center of each lialf and chisel 
oat a well for the lead ballast. The 22-in, 
mode! ilhistrated required lb. of bal- 
last r>r just half of its total weight, It is 
l?etlor to have ttii: ballast a lUttc o\'cr than 
under weight, as it is easier to trim the 
surplus away ^vlth a rasp and hacksaw 
than tcj add more lead. Tests in the water 
will show jnSit exact ly how nitjch ballast 
is needed. The Ssh sliould boat at rest 
with only the back fin and a very small 
area of ttie body above the surface. Then, 
when wotinci up and with the submerging 
fins tilted il(jw]i slifjhtly, it will dart to- 
ward the hottofti like a real hsb wlien dan- 
ger ihreaiens, Fasten the halves of the 
body together temporarily, plane to shape 



and sandpaper to a smooth finis b. Drive 
in four flat-head wood screws lic- 

fore taking apart, cotin tersa tiki tig the 
heads. The fins and tail are nailed to -otic 
side only and, for a neat job I Lite wood 
should be recessed sliglitly to receive the 
fins, so that the halves will fit together 
snugly. Before installing the tail perina- 
nenlly, coni]dete the propeller assembly. 



■159 



Copyrighted material 




470 



POPULAR MECHANICS 




Can naw tf.^r t3ie '>jEi ih lilt sv.itcr, 
thftl il ituats .It tlic; pr^jiL-r H:Ltplh. If 
iiQt, cijrrcrt this l>y IrLimuini^- or Jiftfling to 
tluj baltas-L Do not aibl hveigbu to tliL- 
ouLside as they will an<l rt^tnTrJ Liu; 

SJJttrl. A haitfl drill, clatnpinH: a ivirc hook, 
call be Ui-tid to winrE up the ttlOlor. Draw 
mit tlie ftibhiTS, hy mtans of the iruhbcr 
hook iu file iiiouth, to tsvEcc noimat length 
anil give rilimit 40 turtlii with: the winder. 
Lxperntietit tvill dcteimhie lEie proper 
amount of dip to die nnd the tail cati 
he bent to make it go rfgllt ur left. After 
die lirit lew trials, thi: nuitiir can be 
wnintii up lo 75 or 100 turns. Arrises' oils 



ALake a four-blade ffro pellet from a 2’tii. 
tin disk, giving the bbades a 30^ pitch to 
prevent the propeller from spinning too 
fast and. unwinding the rubbers too soon. 
Use about %i-iiu piano wire for the shafts 
bent over and soldered tO tbe propeller 
as shown. The shaft bearing is made from 
3 naib flattened and driiled for the shaft 
to turn freely. This bearing is soldered to 
the taii by means of small tin clips, ami 
the assembly is nailed petmanently to the 
body. Then apply two coat.'i of paint to 
both the inside and outside, string tbe 
rubber bands in place and finally screw 
tbe halves together. 



w'ith tiiL'penEine ate used to color the llsh. 
Upholstery nails, painted white with a 
blaci! ceuter^r make good eyes. A wire 
nose hook Is added to afford a means, of 
catching the i].$h with a hook and line 
while iri motion!. 



Iinproving the Flavor of Pears 

Recent experiments have shown that 
the general idea of leaving pears on tlie 
tree to ripen in order to improve their 
flavor, is erroneous. It was found that, 
when taken off tbe tree and ripened in-- 
doors, they developed a far belter flavor. 
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SOilutian fcr Eluing; jtni^ Elackcning 
Brgss Ware 

Brass articles mav lac gi^'ciii a I>1 lic nr 
Hack color by first dcaoiafr and tlieti im* 
nicrsing them in a solution made by dis- 
solving 1'yiJti.i ^tntl leiiii aceiale, 2 ok., 

in I JJaI. of water. More learl acetate m.ay 
be added tu deejien Llie eolur and iu S]jCCd 
up tlte action. To ttse tlic solution^ heat it 
almost to the boiling point anrl iinnierse 
the work, watcbiiif; carefully to remove it 
wlien the color is of h suitable 5 hft<le, 
Brass wire should Inc usetE to KUHEteml tlie 
work in the solution, and the linishcd 
work sitoilld be protect crE vvitii clear lac- 
quer to preserve tlic linisEl. 



Wire Rigging fqr Ship Moclel? 

Copper-wire shrouds simplify the work 
of riggilli?: ship models and give a more 
realistic elTeci than tied threads. TEie 
shrouds and ratlines are drawn to scale on 
a board, alloNviug extra lengtil for attach- 
ment to the iiiodeb A brad is driven into 
the board at the loss'er end of each pen- 
ciled slircmd line, and at the top where 
they join. The wire is stretched over e.icli 
of tEic lines and wrapped around the brads. 
Tbc r,atline wires iirc then snldcrctl across 
the shroud wire.s over the pencil lines. A 
hot iron wilt keep (be solder from beading 
at the Juinls, and tbougli the heal c.v- 
pands and loo setts ibe wires, they will 
draw tight after cooling, \X^licn complet- 
ed, tlie shroud is removed from the board 
iiid fastened in place on the inodet. Each 
ratline wire should be bent between the 
shroud wires to represent a sliglit sag, 




Wir^ Sliririidi and Rattinei SLnapliFy Construction, of 
S.'hdp-M'pdeL RiCEinjr Aid Rcalrstic EIF«ct 

,ifter which the assembly is given a coat 
of dark-bruwti ]>aint. 




Tuininj^ iKc fcc-'Crcun Pfcei» Ra-jj^r tiy An. 

cliDrini; li 10 the Ftoar or Tatlc 



Anchoring the Ice- Cream Freezer 

Ice cream can be ntade more easily if 
the freezer is ,aneliorcd so (hat it cannot 
move around when the crcain itegius In 
freeze. Four hooks screwed into a board 
or tahEc top, with corresponding screw- 
eyes driven into the freezer, will hold it 
securely so that the user can turn the 
crank with one hand, leaving the other 
free to add ice am! salt. — Truman Greon- 
vvalt, LitelilleEd, 111, 



Hints for Successful Development 
of Double-Coated Films 

Amateur pliotograpbers who have trou- 
E>lc in dove] oping the new [Inuhlc-co.'ttcd 
films can improve tlieir work 1>y following 
these suggestions; Soak the film ah out 
(iivice tlie u.^ual lime before ^leveloping, to 
let llie water thoroughly' sal urate the CoEit-* 
ing.whicit permits an even penetration of 
the tleveloper. This type of Jikii should 
also remain in the developer longer lhati 
R.fa Ildar d film, The detail docs not ,ippcar 
until the last minute or so oE development, 
'fho film slicndd be washed carefully and 
then fixed for at least five mirnutes he fore 
I Liming oil the light?. This extra time is 
necessary ,i.s the inner coating of tbc fitiii 
iloe^ not fix as rapidly a? the outside. Be 
sure the final washing is done thoroughly. 
— Kotiald L. fves. Upper Montclair, N. J. 

; . rir f T; 





ALL PiACTAttfie LAi|> 
OUl IM 



7 ASTE IjiHkct 



nj^Ra^.nic r:icks and 
* small [allies 111 at can tie rnilled Apart 
in a iiinmciit fnr t Lansportation or stor- 
af^c, and reasisemhlc^l just as Ciuicklv, can 
be Cut from plywood. Ftrsl make card- 
board tcni plates th,it will fit coTTi'ctlyf and 
then trace the Ouchne Oil %-h^. plywood. 
I'he finis lied pieces can either he st.aincd 
or lacpticrcd, and in the latter cisC^ tlccal- 
conianin transfers may Le used for orna- 
nietitation. AUhon^ih the wood may be 
cut with a hand scroll saw. joliS SUch SS 
these can ciuickly he turned nut on a pow- 



Jj * 






\ 


















- 




M- 


1 


























1 ^ 
























































^ I 








































1 

1 ^ 










r *■ • 








I--- 






bs 












‘ 










































J 










Uai* 






BOTtOW 






i 











' 


► 






1 












1 






r 


J 




1 












i 






L 


t 
















Aklj 










• 








1 


1 
















































1 




1 


' 




















I 












1 














J 




■ 


SrDL.2 


RE.0 










1 






1 
























1 
















V 








1 
















1 






h 


















1 






1 
















1 










. — Hi» ■ ™ ^ 


^ , 



4 J 2 




ussemtJieu wr 



&U1CK, 



3' n^DutnF.D 



QllE HiLf Cf 
L£)Q, 3 REQ. 



e f ’■(! I' i ^'■i::"|ij of l3ic s^irtic kirH.l. I n tlu’ 

cnFf 01 lilt illilgftS'.illiJ rncb, you will llO’ 
iLcf: that incrc.ising tEiv weii^ht hy load- 
ing [lie Kick wit3l liookfl .md 
teilfls to ni.lke tlie jiieceii iKdd tO^Ctlicr 
more securely, wllicll, of crmriic, makes 
llie ivliole i.init mure rigicL TlicfC is 
only one CAceiJtiou in I tie use ply- 
tv r.iod amt tliat is witli the tahle top, as 
it is nrIviHaUle lu glue tt^O ivooflcm 
rteats lo iFiC Ltmlersiiic, \ uu can gel 
(ky material from a lu inker Jealefr or 
intv ii in kit for in. 



BOTTOM 
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Toy Synchronous Motor Made of Scrap Parts 




'J'lliS sSirtlfjlt: SyiitlirDTiousi motor, ^s hicti 
is intcrostiJif ail J hlSir llCtive elS a lOy, can 
Lc tlliide from an a.f, rad in transtormcr 
with tlie primary triTtilittg' intact. Remove 
r]ic cover and ctit Rcclions from the lami- 
na I enf-i run Core so that the t^^'o jjoles are 
separated and will no longer mal^e a closed 
niajjnelic circuit. Tesit the Cod by Con- 
necting ks primary terniinats to a H^^volt 
a.c. line, ^vithout rcHislaricc. An iron nail 
held against the Core should vibrate. Ob- 
tain a piece of soft irorij about in. iliicb, 
and cut from it a l-in. disk. Pirsl prick- 
punch for a small hole to receive a nail 
that serves as tlic shaft, anti witli this 
mark ELR EL center^ serihe a l-in. circle. Tlic-n 
divide it into twelve equal parts. At the 
division points, tlrill Itolcs of a diameter 
about half tliEiL of iTie til Stance hetvveen 
the ccnlers of the IioIlis, Then, with a 
scrollsatv, fitted vvitli .a jet^'clers’ blade, cut 
tlie disk out completely. Saw this piece 
off so that you tv ill obtain two strips or 
pole pieces, cacli emliiif^ in tlirce project-- 

iiig tectli. Mount these on a 1>lock so that 
[lie disk, Viihen attached to its sllait. will 
rn>tate between eIiciii wiihcutt touebing. It 
may he necessary to true up (he disk and 



pule pieces with a file, Tlie disk sliaft h 
about 2 in. long and is made from a nail. 
Cut off the head and tile one end to a point 
while the nELil is rotaiinp. The point rests 
in a hearing made by punebing el smalt 
hole in a strip nf sheet copper or brass, 
mouiueij directly over an uid razor htade,. 
which makes a good bearing surface, Tbe 
tipper bearing is a Itole drilLctl in asimibir 
strip of sheet brass, bent and attaclied as 
indicEited. The transformer coil is mount- 
erl so rliat each end of the core rests on 
one of the iron pole pieces which arc piv- 
oted to the base with wood screws. Ad- 
just the pole strips so that the shgJit 
clcarELllCe betiVeCil therri and the roEatiilg 
E;iiRk IS uniform and connect the primary 
to the a.c. line. The ends -of the secondary 
winding can be cut eflf or tucked out of 
the way, where they cannot be touched 
Eiccidetiially. -J'be speed of a 12-pote disk 
on a dO-cyeIc current supply will tie 3tK) 
revoluiLuns per minute. 



[cited scalin.i? wax poiirerl on the por- 
tion of a hroken glllis stopper Lllat is in a 
liOttlc will, when dry, serve .as a Itaudlc 
fnr removing it. 
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How tO' Mdke a Plastic Meta] Alloy 

A jtlaalLC amal^'am ^^vlucli st;L£ in about 
10 miimtescan It: tna^lt tr^>nl copper ami 
mercury, am] i^oftcueil fesr u^c 1]\'' tieat- 
ing it a little above the boiling point of 
water. The alSQ%f can he u.iet] as a cement 
on some metals and lor molding small ob 
jeets. It will readily take a poEish ill at is 
hard enouglt for many practical purposes. 
Copper fur making the amalgam must be 
precipitate c! from copper sulphate.. I’u do 
this, disfiolve 3 o^. of copper fuitphatc in 
water and add zinc scraps, stirrinij enn- 
stantEy. WEieit the solution loses its blue 
color, all the copper has been precipitateLl, 
and the unused zint should be removed 
attd the clear liquid poured off, Nc-vt, 
pour a few drops of sulphuric acid over 
tlie moist red copper and add 2 oz. oi mer- 
cury. .Stir the niiitture vigor(]u:iEy until jl 
tliEck, even paste is formed. 'I'he anutlgam 
ni,iy tEien E>e w.i.shcd to free it «i acid, Ity 
stitring it iti narm water. It can be 
worked with the lingers to any desired 
sEiape. 1 1 will set and completely har<lcn 
in about 12 hours. If a harder amalgam 
is '^vaoted, soIteTi a portion of it and 
squeeze out ,1 part of the merctary. To 
render the alloy softer, add more mercury 
at»<l work it iti wdth the lingers or svilli a 
morlar and pestle. 



Rotating Lawn Sign. Quickly NoUecrl 

A lawn .sign that rotates in the wind can 
be made from a 1-^-Sti. board, a smalt iron 
rod, a ssoorlcn stake and t%vo pieces of tin. 
The rod is fitted iiUo the top of the stake 

to serve .a.s .a 
pivot, li'Elich 
engages with 
a hole drilled 
lEirougli the 
e n't [T e f (He 
board. The 
pieces of tin 
arc tacked to 
llie eriges of 
ih? sign and 
are henit as 
ind icated to 
catch the 
ly 1 ti d. — Ber t 
Ruth cnhcrg, 

Wattcoiida, 1 1- 

linois. 




Breaker Spring rmpToves Door Latch 

A. breaker sprin^^f, such as used Ell pf^C' 
tically alt autOmobitc distributors, will 
cause the ordinary ham -do or l.itch tO act 
f|tllckly. The Spring is held in CenHioil 
above the latch hy fwo screws driven into 
[he dOHjr as illustrated. 



Diagonal Links Make Skid Chain Safer 

Slipping of a car on 
muddy rouds can he 
reduced considerably 
by fastening links db 
a g o 1 1 a 1 1 y across the 
skid chains as shown. 

I’liey should, of course, 
lie slightly longer than 
the regular cross links, 
hut the ordinary hooks 
can be used for fasten- 
ing (hem, 



Emergency Repair for Gasoline Line 

When the gasoline feed line Ort tily car 
broke and nothing was available to make 
a temporary rep,T.ir, I removed tlie hose 
from the tire pump and connected this to 
the hroken ends of the line. One end of 
(lie rubber tubing was pti.shcd inside the 
copper pipe, and the union at the other 
end Was screwed on the pipe, (he latter 
being soft so that the Chreaderf end of the 
coupling could he tiiisied on Tightly, — 
Wilh.inii Elticr, Oakland, Calif. 
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Burd TcrnpoTajil^ Nailed to Weaik £idt oE E^i 
in Gcltini Ccrc^cl Cnl^vaiura 



Plank Aids in Shaping Ba^t Hilll 

Df^mling- batli sides gi small boat sym- 
metrically is made easy by temporarily 
Hailing a plunk to tiic ^ede tlnat baS 

a toiidcEicy to bcntl tlie most, S.omclimcs 
it is petessaty to put more (lian one bonircl 
on the weak side to hold it in position un- 
til it is Securely fastened to the framework, 



Helicopter Toy Is Propelled 
by Shade Roller 

Drivtn hy an old wiiidow- shade tollerf 
this ftyiii;^ toy wdll reack unusual hcifjhts, 
A propeller is made and cut out in the 
center to fit over the flat cud of the roller- 
spring rod as shown. The ratchet pawl is 

removed from 
the end of thp 
roller and a 
wire Ei t o p or 
tTL^^^fer sub- 
^titutedp to 
hold the rod 
w hen the 
spring is 
wound tight. 
The wire is 
bent at one 
end to bold 
the rod, and 
the otlier end 



is stapled to the roller. In usOf the pro- 
peller is placed over the pro|ectiog cnti of 
the rod, the spring wound and the wire 
allowed to CD me hack info locking posi- 
tion, Theilj by pressing on the wire, the 
propeller is projected into the air. 



Noxious Weeds Killed by Spraying 

Experimental tests completed hy the 
farni -crops departnient of ;t mid -west ag- 
ricultural college, indicate that noxious 
weeds, sucli .as poison ivy, r|uackgrass, 
Canada thisttei and others can be exter- 
minated by spraying them with a solution 
of sodium chlorate, 1 lb., and water, 1 gal. 
Th is treatment is especially desirahle in 
places where it is dilTlcult to dig out tlie 
weeds. An ordinary hand sprayer can be 
used. Two or three applications .arc nec- 
essary to kill the weeds, the iirst being 
given when the plants arc ready to bloom, 
and the second when l1iey have started a 
ueiv top growth^ The third application is 
necessary only if growth begins again. 
Clothing saturated with the spray be- 
comes inflammahle when drv and should 
be w-aabed out before it dries. 



Lump Bteakcf on the Coal Sibovd 

A short piece of 
steel, drilled an d 
ground to ^ point 
and riveted to the 
inside edge of a coal 
shovel will enable 
you to hreak large 
lumps of coal with- 
out battering the 
edge. Wlien at- 
tached in this way; 
the bre.aker will not 
interfere with the 
use nf the shovel. 



Auto Light Bids Tent of Bugs 

Bugs that have entered the tent during 
the (lay, can be killed after dark by turn- 
ing the auto lights against the window 
from the outside or by pk-icing a lamp so 
that it shines on the wintlow' from the out- 
side, This will cause the bugs to fly 
against the liglued window where they 
e,an be killed.— Edgar Sherman, Tucum- 
cari, N. M. 





C 0 py rig hte d m ateri al 




A T V'l^TCA L jol., 

" tHrin;^ niAny i>f I lie; fiprrri.lifjiis 
common to prescnt-(l;iy work. ih ihu 
otEnim;i.ij hEiowii hurt". As in tiliti^l 
filhcr (lie luiiklin^^’Up com- 

mences willi llic ncMuiifj, as pic- 
(uretE in rifr. ,1. A pdod grade di in a* 
I Of ia1 . H'd slit rxlin'd '> e' . i 1 1 r h , ^ 

shmilil ho nscfl I'oriliis lir:it r>|i- 
0 rat in n , spnein j^ tfio ^■:indns 
WuEkJ- so LliaL at »ii pi act! 

(Irtu ail iipcniiig tvider lhati - 
o r 3 i n , Tn pr o per ] y s t roLc h I li c 
matorEal, a wel>])ing slrotcEler. 

Kig. 1, should lie li:^0i.L, Tlic 
wchhiiifj slioiilil not he n orkud 
to tlio utmost limit, a-^ somo 
sUgln nsipsiife of daslicity 
must he left so that it will give 
a I it lie iiiirlor p res tire, hm tint 
AO imiHi lEiaf it teiEI sprinp 
with the t_vi]ig rlo^vi] ol llio 
i-priligi. l.hiili einl:- of fpi li 
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\vcl> sl^oukl Vc fi^l'riecl cIouIjIc- !]i;- 
foTC tack in Katura1l>'K lli C 

istrctdieiJ t-iui must be tsclccd 
ibrcm^jli fi sinj^le thinkncHu- first 
.and then retaefcet] on the doitliied 
wch after the material has been 
Cut oiTf as ill Fig. 2. Tacks of Rtn 
14-03. wcipht should he used, de- 
liendent u]jun tlie nature of the 
IV or Jr. 

With the wchhing' in [nlaue,. the 
sprinj^s can he sewed iri. Fig. 4, 
using a good grade of sotvinp 
twine. Each spring should he 
looped three or four liineEK with 
tile stirdics so arranged that the 
fill a] loop will be next to the fol- 
lowing Spring, as tn Fig. a. Noth- 
ing tint stand.ird spring twine 
should he used Eil the tV- 
ingriown. Fig, 7. In this 
operation, it is important 
that each of the springs 
is cnmpressecl equally and 
in a perfectly ]>etpendic- 
tilar line. For the aver- 
age piece, crosstying, aS 
sltowii in P'ig, is usu- 
ally snJficicnt, hut good 
work is often tied diag- 
onally in addition to this, 

Strings arc sometimes 
added to liuld the springs 
out to the edge of rlie 
sc.it, w'orkinjg on the the- 
ory 111 at all strain tends 
ro push the springs 3n- 
^varri. In ally Case, it is al- 
w.iys wise to test tlie ty- 



ing hy ruughh' pressing each 
spring do IV Rivard with your foot 
hcfoTC proceeding with tlie burlap 
etn'ering, as in Fig. This cov- 
eritig should he neatly tacked in 
place witlt h-o^. tacks, and tile 
.springs should .igaiii be sewed in 
place as shown. 

Fig. 3 shows the upper bn.v 
frame in plaCe and the Stitched 
edge lei tig applied. 
Tile etige^ in this 
case, is simply a 
narrow w i ri t li of 
b u t lu]! , t ac ked along 
either long edge to 
form .atuliL in which 
is packed the moss 
filing. Fig. After 
tacking tiie edge, it 



jitiTCHEb 

HEftvr 
LINLN th^cad 



TOW CAM BC 
IhSEP FbR THC 
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?hou]<l scwt J tvenly with heavv 
linen tliread^ US.ins the packing 
needle witli short stiichcHr Fig. ID. 
For Lhe iiiitin filling, moss is tn- 
variahly used in goofl work, but 
low CUT1 he Jiubstituted £dr t1te tin- 
der filEitig, as shown in Fig, 11. 
using mosg for the center body, 
Fig, and cotton batting for the 
lojj, Fig. li. It is imporcfnit tliat 
no loose strands sltouhE stick out 
and show at the edges of the tin- 
istiLng cloth which goes on next. 

Referring to the picture of tlic 
finished oltotiian, yoti can see that 



there are two rows of 
heading, witli pockets be- 
tween them. The heading 
is simply a narrow lengtli 
of the finishing clotli, 
don h led over a k-ngtli of 
cotton rope and stEtched. 
Tins is fitted in place at 
the proper level line and 
t.ickcd all around, as 
shown in Fig. 14. The 
pocket is blliad^tacked, 
using a strip of cardboard 
under the cloth, as to Fig. 
I5, so that, when the ma- 
terial is ptilEed down, it 
will form a straight edge, 
tight against the beading. 
Moss is used for filling in 
the space thus forrned, 
enough being inserted to 
give the cloth a pleasing 
rotindiiess, Fig. 16. A sec- 
ond row of heading and a 
sceodtd pocket applied in 
the same manner, com- 
plete the upper finish, 
the final end of the cloth 



being carried to the undcr.side of 
the stool and tacked. Any dosc- 
woven cloth in black or tlark gray 
can be used for the bottom. 

The simplest form of upholster- 
ing is the slip seat fsee Fig. 17)^ 
This is cotttnion construct ion 
for fire,^ide henches, dining ch.-iirs, 
etc. To repair the vanity hcnclt 
shown here, the top shoultl be 
removed hy loo setting ihc four 

to 7UJTE 134 /lJ 
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One-Man Rubber Hshing Boat Is Portable 




liing'ed for 

eO]]vei]ie]n;t- ilt car 
rv iiig- To aR;Tt'[i5- 
blc, lav the canvai 
f] II -\v \i, then The 
preK-s^ccl -w oud -it i s k 
acid Eii-iaLly the pari- 



Fish c rni c n Tcho 
1 l ilh- e to i - o I a t e d 
In lies U'ltete l>oaL& 
are not a v n f 1 3 k 1 
Can Carry this k^ht, 
poi'lfthk; koal along, 
wliicSi, a]L]i[iiLi;^]i it 
does tiot fiavc tlte 
coml'ort of a rej^u- 
Tijr ro'vvlioat or ta- 
notrWil] ncwithi?- 
Tt'Si; eiialite Eli cm to 
fisk in t !ui open. 
Tlic iHKit irnnsis-tFi 



of an ill tier liil>e of 

extra-larj^c size, as, tlio&e it&ec 3 Oil Inicks 
a ml buttes, a circukdr sheet of wacerpmof 
eanvas that wiM fit around the greater 
portion of the lukc ^chen It IS inflate-tE, anil 
a large pretted-wood ditk, si ightiy smaller 
than the L]ifl,T,tnd tire. The latter may be 
cut into two or three pieces anti these 



] y Enfl.ated tube. 
Grommets skould be provided along the 
hemmed edge of the c.mvns, to rake a rope 
with whicl] the edge can be drawn snugly 
QS'cr the tnhe. Then the tube is in Haled 
as mucli as advEtable^ to hold the Hoot in 
place. The seat and back of a light chair 
may he u£ed for increased CoiufOrt. 



Cleaning Dusty Prints and Etchings 
with Water 

Dusty nr fliaqolorcd prints anti etchings 
can he cleaned hv soaking them in a pan 
of ptirtn cold water, large enough to allow 
l-liem to lie flat. Kn chemicals or addi- 
tions of any kind should be used. If the 
print is just dusty, leave it in the pan for 
ten or fifteen minutes, wlietl most of the 
dust particles svlll have HnniterE off into the 
neater. Do not rub the print while It is 
Immersed, liUt ritise It SO the water carries 
ofl" the dift. After draining thoroughly. 



lay the print flat between two pieces of 
while hlotting paper, and weight them 
down. If the print is glued to a mount- 
ing. it shoukl he left in the bath until it 
comes oflF. Rubber erasers, art gum and 
other ahranives should not be used to 
clean a print. If it is not thoroughly dry 
after twenty-four hours, renew the blot- 
ting pajier. A print should not be glued or 
pasited to a iliount, htlt should be hcltl in 
place with gUtmned paper hinges, -meli .as 
arc userl for Stamp allmms, or white- linen 
gummed tape. 
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Brlllpr«SE U^ied to Fit Cirystals 
in Watches 

Art titihreakable watc3i crystal can be 
replaced in its mount with the aid of a 
drtilpress. The ctJ'Stal IS itiatrlect by ap- 
plying pressure to its center so thnit the 
circumfercTtce hecumeii i^Ughtly Srtialler. 
DriU a shallow liole in a piece of wockI, 
the diameter of the hole being about 
t hree-fourthg that of the crystal. Insert 
a length of |4-in, dowel rodj Otie etttl of 
which is rou tided, In the drill cluick. Lay 
the crystal over the hole, concave side up, 
and place the inetal ring 01 the Watcb h> 11 
it. Then lowe;r the driHpress spindle until 
the rod Couches the center oi the CfysLal, 
pressing moderately until it springs into 
place in the ring. Tf a little celluloid ce- 
ment, airplane-wing dope or acclone is 
ap]died around tlie edge of the crystal, it 
will be held more firmly, 



Increasing Effectiveness of Door 
Lochs on Closed Cars 

The effectiveness of door locks on closed 
cars can be greatly increased by tlou- 

Iding a suita- 
ble length of 
Jd'in. angle 
iron to fit over 
the handles as 
shown. The 
ends are split 
and turned 
out at right 
angles, so that 
n snug-fitting 
padlock can 
P) e slipped 
over them. 
This will pee- 
ve Fit EL piece of pipe from being slipped 
over the door handles to break them off. 



Cleaning the ChEmney CheTnically 

A mixture consisting of lO lb. of saE am- 
moniac, and 3>yx lb. of sulphur thrown in- 
to .1 furoELce or atovc will burn out the 
soot in the chimney. Too large a <]u amity 
of this compound should not be used at 
one time. Before throwing it into the 
fire, close all drafts and watcEi for burn- 
ing particles of carbon falling on the roof. 




Scat Suipeoded Eram. InSatEd Innef Tube H-alcES W4- 
tcT Float Icr Chi]dr«ii 



Inner-Tube Water Float for Children 

A w.atcf Boat for children can be made 
by KuSpetiding a seat I'rortl an inflated in- 
ner tube witli straps, as ah own in the de- 
tail. Curved pieces of tin should be |)laccd 
around the tube to carry (he straps and! 
prevent theirt froul wearing the tube.— 
Fred A. Beard, Detroit, Mich. 



Hands Kept Clean When Handling 
Paint Can 

By wrapping a piece ot inner tube 
around a paint or varnish can the con- 
tents can be kept from running ttown the 
sirle where it gets Ort the liailds. Cut two 
bauds from the tube. Doubt? one and 
snap it around the can near the top. Then 
wrap a wide piece o£ tube arouitd the can, 
so th-it it projects over the top edge. 
Snap A third 
band over this 
piece to hold it 
in ]iosition, the 
latter being 
placed a little 
below the first 
baud. This 
fELuses- the top 
of the rubber 
to hare out and 
catch all paint 
that else would 
run down the 
^ide of the can. 
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Mmi ■fcliprt SMtP iWjta- Hoiu* C^nur 

hjr VcrtLcdUy Mounted RoUer 



Roller Guard Set at Hohm Corner 
PrOtCdta Garden Hose 

Here is a simple mctliocl of using' a roll- 
er to p^rotect a hose u-lien pulling it 
arouTiiLl the tornerr The roller is set ver- 
tieully so that it is free to revolve, and in 
this way prevents ehafmg of the hose, 
which usually results ironi contact with 
rough foundation Btones. — C. E. Witten- 

brooks ToleclOf Ohio. 



Keeping the Garage Doors Open 

A neat arrargemeiit for holding barn 
or garage doors optn can be made by 
screwing a block of wood to the upper irt- 
-■iide corner of each door and fastening a 

chain bolt to 
the block as 
shown in the 
itrawing. At- 
tached in this 
■^va>% the bolt 
rises as soon 
as the door is 
opened and 
rests against 
the upper cas- 
ing, holding 
the door open 
until the chain 
is pulled to re- 
lease the bolt. 



Consumption of Electrical Appliances 
Measured with Watch 

Current consumption of electrical de- 
vices, such a-*! radios, and soldering and 
curling irons, which are not rated in watts, 
can he estimated with a fair degree of ac- 
curacy as follows: First turn on a lamp 
of known voltage, being sure that no Oth- 
er lamps or appliances fed tli rough the 
meter arc in use at the same tiiue. Then 
take a watch amJ time one revolution of 
the rotor disk in the meter. Multiply the 
wattage of the lamp hy the number of 
seconds for one revolutirin of the disk. 
Turn off the lamp and tufn ojt the appli- 
ance to he rated, timing the disk rotor as 
before. Then divitle the nuruher obtained 
•from the lamp by tlie number of seconds 
in which the appliance turns the disk once, 
and the result will he the wattage of the 
appliance. For esrample, if a HXf-wnt 
lamp turns the disk in 24 seconds and the 
appliance turns it in 40 seconds, divide 
3,-WO by 40 and the result i.s GO -watts. 



Eroken Belt Stcrps Gasoline Engine 

In order to stop an ungoverned engine 
when the belt broke or c,tmc off, the illus- 
trated arrangement was found effective. 
Two vertical 
posts were 
set on each 
side of the 
bek and strips 
of spring 
brass were 
bent and fas- 
tened to one 
of the posts to 
form contacts, 
li'hieh were held together with strings 
running ujiderneath the belt and tied to 
tlie other post. Wires from the battery or 
magneto on the engine were attached to 
the spring contacts and run back to the 
Ignition system to complete the circuit. 
In this way^ one or .both of the strings 
were broken, and the contacts opened 
when the belt came off. 



CA mixture consisting of cpual parts of 
oil of anise, oil of caraway and oil of rbo- 
diijm sme.irod on tr,aps will prove effective 
in attracting rabbits. 




(WM N 



6 




Copy ri^ hi na'iirial 






';g^Wi]liaiiiB.Paik 



T^EiiCEND'lNn Ijctu^atk 
l1ic siiTfiice oJ ^ tatir in 
a ‘tUvinj^ Sieliuel a ntw ex- 
psriPliCO for tlie atlV'CiiUnr- 
Oiift iiuli% i(lnal heins 

of fuactica] 05^ at 
resorTF. in rctoverijis lo^t 
puihoaril 111 010 r& an<l 
vaffins "'recks in tvaler II Ot 
deeper Titan or feet, 
Tliu nialerials ticefEet! are : 
A heavy 5- pa], ivhinj-lead 
can: lead^ aliont fiO Hi.; a 
heavy p]atr-fr]a!i!; disk ; a iiO- 
ft. Iciipt]! of j;fafden hose; ii 
]>£i n 0 0 n-t ire pit Hip, ap^l 
screws and a few pi-pc fit- 
tings. The can must tie of a 
sistc to ht over tlie head 
wit]i the edge reslinpr on ilie 
slioutders antt yet allow am- 
ple heai I I'Oom. With ilie can 
so plaCedi (he center of the 
witido'^v sis on hi he just 
a little below eye levcl- 
Ftinch-mnrk the center 
and serilie two concen- 
tric circte-s, b anrl 8 in. 
in (lianictfr. The area 
hetween the two circles 
is scraped and tinned 
with solder. The frainc 
for the window is then 
east of Icadf a niold 1 ic- 



ing made h>' ttsing two 
cardhoatef strips^ 4 iil, 
wide, which ate ghicd at 
(he cads to foi'iii rinps. 
Tilt rings arc iriimned 
to make a snup lit at the 
window location, and 
plaster of fiarih i.^ tised 
(0 holtl llietn in place. 
After the plaster has 
harden dh the helmet is 
set in a war in phtee lo 
dry, TJ'fv not pour lead 
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on a sutfact: as a 

serious bum may result 
from flyini;: lead. To 
hold the can securely 
>\licn pouriu^^ put the 
top of the mole! ill a lev- 
el pOilil'Ltiti aorl Es1r.iel: thi; 

can H'ith bricks.. About 
15 ]|], of lead are rc- 
(^uired for the wirtlow 
frame. Always heat the 
ladle before dlpplrfj it in 
the lead pot. The lead 
]H poured when it is just above the melt- 
irtg point, keeping your fate at a safe diS' 
tance. When the shallowest point of the 
pour is yj in. deep, the easting is linislted. 
The inside of the window may then he 
cut out witli a hacksaw. 

The lead ring, or collar, which holds the 
gla^!i in tbc frame, [fi made in a similar 
ItLannet. It is poured about ^ in. deep. 
A /-in. disk of heavy plate glass is lUted 
to the lead casting, a carpenter;!' hloek 
plane being used to dress the lead down 
flush with the surface of the glass, A .■iharp 
blade should be used and thin shavings 
taken off until the surfaces mateh per- 
fectly, In order to make sure nf a tight 
jiL, use a thin piece of paper as a gauge 
and trj' it between the glass and the plancil 
Surface. 

Note the big easting at the base of the 
can must !»e made. Get a round hat hox 



can. Fl.aec the box in a 
larger case of corrugat- 
ed cardboard and set 
the helmet inside the 
hat hour, with the open 
end down,, adjusting it 
to a concentric position. 
Weight the top with h rig Its to hold the 
Can down firmly. Then, with the aid of a 
paper funnel, pour sand through the win- 
dow' inside of the helmet, being careful to 
beep the sand out of the bottom of the 
mold. Pack the outside oE the hat boK 
with more sand and then pour the lead to 
.a depth of ahnpt 2 in. Ahuut 3U Ih. of lead 
will be needed for this purpose. 

After the base of the helmet has been 
poured, pLicc the gloss disk on the lead 
frame and mark six holes at regtitar dis- 
tances around the circumference. Drill 
hules to take stove bolts llirough the glass 
and window' frame, using a camphoT-artd- 
turpentine cutting fluid. While lead is 
then smeared on contact ing surfaces liher- 
ally, after w'hich the glass is set in place 
and the collar put on. Pull the glass down 
slowly and evenly by tightening the bolts. 
.As an extra precaution against leakage. 
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Bciiotcra A'CCUT'ltE 

'Winii DirectLoa in lh« 
SLillhIrtt Bfiiifi An .4 
kiini QjLeiLy wilK 
LitOt Attcntiaa 



An All-Metal Windmill Weather Vane 

Witli Itiree skfite wEieels^ bar and sheet 
iron, ;^'DU can make a hall-liearlTip; wind- 
mil I weatlaer \'ane tlial will indicate the 
wind tlircctinn in th-c slijhles-C imetse. 
h'itst tiiake two jjlieet-nietal fulate^ as indi- 
cated, nird rivet icmr flat-iron legs to them, 
■cross-bracing: the Icj^s at the bottom to 
make a ri^id support. Four of the holes 
found on one side of the skate tv heels are 
then extended entirely through to take 
round-he.ad stove holts for alt.ichment to 
the plates^ which are also drilled in the 
center to lake a carriage bolt. The latter 
is inserted through the skate wheels and 
serves as a pivot shaft for tlie vane. Spac- 
ers o£ J 4 "in. pipp are used between the 
plates atid between Elte frame. The wheel 
and vane are cut from sheet metal- A 
skate wheel is mounted to the wheel and 
■ittachcd to the frame wdth a carriage boh. 
The completed weather vane is painted 
.ind mounted in a suitable place w^herc it 
will run with little attention c^ccept an oc- 
casional oiling. 



«The luster of shellac can he incrca!iet[ 
by adding 2 to 4 fluid os. of Venice tur- 
pentine or Canada balsam, thinned witli 
an equal quantity of alcohoE, per gallon. 



Dash Control of Carburetor 
Needle Valve Saves 

After carefully checking the 
fuel consumption against the re- 
corded mileage of my car, I found 
that by controlling the carbttretor 
needle valve from the instrument 
panel, in order to use the leaitest 
pOssEhle mi.^turq at all times, 1 
could average approxiniatelj- six 
miles more to the gallon of fuel, 
To do tills, I inserted the flexible 
shaft from an old Speedometer 
cable into a suitable length of J 4 “ 
tit. copper tubing to reach from 
the panel to a point just ahoim 
the needle valve, where it tvas an- 
chored with the manifold holts, 
^vhile the other end inserted 

through a hole drilled in the pan- 
el, r then soldered a knob from 
a gear-shift lever to tlic panel end 
of (he shaft, and soldered the oth- 
er end to the top of the adjusting 
nut on the valve. By turning the 
knoll on the panel, the needle valve can 
he adjusted while tlriv In g.“ Arthur Wal- 
rath. Cohoes, N, V, 



Car Aids in Shar|ieTiing Lawnmower 

Here Is a good way of using a car for 
sharpening a lahvnmowcr by changing the 
dog In one wheel so that the knives turn 
backnvard, and then applying an abrasive. 
The mower is tipped up on the roller and 
the wheel allowed to eninq in contact with 
the rear wheel of a car, which is jacked 




Liwumowtr jttuqxficd by ApptyinE Abrasive B1adt4 
-and -REVoLviny Thmn with K*it st -Car 



up and run in low gear. — IT. W. Loop. 
West Brandi, Midi. 
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Cleaning Sustcd Coif Irons. 

Tf an ordinary cotton buffing wheel or 
wire ^cr.itch limsh does not clean L.idly 
rusted j^olf irons^ use coarse emery cloth 
on a sandmfj drum run at high speed. 
This ftukkly rentuvCi all ru£t and scale 
and leaves the Irons in a clean, tnt doll 
condition, Nest polish them with a Cot- 
ton Intflf or solid- felt wheel, tlie latter be- 
ing preferable. Wlicn newj a felt buffing 
wiicel is rather ex]jensive, but a SeCOild- 
liand one, obtained from the tnfhng room 
of .TL melal-w'orking or plating shop. Can 
be ent down to suit your needs. A little 
rouge or crocus powder shouhl lie ap]]lied 
to lilt felt for the final polishing, which 
gives a hue satin finkb. Fine emery cloth 
will clean an iron when it is dull, but it is 
loo slow for removing rust and stains. If 
two felt wheels arc av.i liable, the edge of 
one may be covered willl liquid gitie atld 
then rolled in fine emery while the gine 
is wet. The felt is then lapped lighlly to 
force SOtnc of the powder Into tbc fibers, 
and when dry, makes a good cleaner. A 
eoaf of clear lacquer should Ijc applied to 
the irons after polishing to retain the lus- 
ter, — II. Caldwell, Toronto, Can. 



S-afety Pin Makes Guide on Rule 

A hook for hold- 
ing the end of a rule 
flush with the edge 
of work that can- 
not l]c conveniently 
reached with (he 
h.'tnd, can he made 
from a safety pii]. 
Cut off the head of 
tile pin and beild. 
in. of the pointed cml at right angles 
so that it can be pressed into the side of 
(lie rnie, vvben placed in posldon as indj- 
cated in die jihoto. 




Tools for Forming Wire Movelties 

Here are two tools with forked ends 
Ihat are useful for heiidiug wire when 
malting trellises or any other wire novel- 
ties in I he home workshop. Both tools 
are nnidc of steel rod, one consisting 

of two pieces wckicd toge Liter to form a 
Ire, while the ottier is lient only at one 
end to an L-shape. A slot to fit the wire 




Wire NirvcLtin Made En the- WurkilKip wlili AhI 

□E Ttmt Twa Simple BcadJeg T^olS. 



is cut in the working end of each, as indi- 
cated. By using these tools you can ob- 
tain almost any leverage on the wire in 
order to bend it to the desired shape. For 
trellis work, small steel bands may be used 
to hold the wire together at th? joints. 



A Handy Method of Typing Labete 




Labcl.s ejiit be quickly typed by sticking 
tlieir upper edges to a strip of ndding- 
machino paper and running it tli rough the 
typewriter as indicated In (he photo. Aft- 
er she typing is completed it is an easy 
matterto strip 
the lab els from 
the paper, The 
nuicb greater 
ease and speed 
at which the 
work can be 
done m ore 
than makes up 
for the time 
required to 
]]ut DU and re- 
move the la- 
bels.— J, Xetv- 
ton. Beau- 
mont, Tex, 
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"^IIAT l>oy or girl of yoijrs will fllld 
plenty lo st.iy lionie iuC if you Uctlc 
the prohtEtn 'iS'itlL hnmmcr, saw atul 3iaik, 
lo provide n variety of plnyj^round cqnip- 
nicjTt tliat is Sale and Eourct. Let'S start 
on the Fcrria wheel. Desipite its 10-ft. 
crossafiiis, tEiis is a pcri’eclEy sate na^' to 
alott^ tlie necessary pnwcT bein^ sup- 
plied l>y each passenfftr jjivinjj a lij.Ety tick 
as he swings aro^jn-fl lo the ground" poai- 
tion. Tlie two wooden framijs should be 
made first. These are from atand.ird 2 liy 
6‘iti. stock, li.i If- lapped tofetlier at the 
center an<l tapered to 3 in. wide at (he 
ends. A l^^,1fl-in, hole is drilled in the cen- 
ter to Lake a siiorC l^-in. pipe 
ntpplep ajld Sjinilar holes are 
drilled 4 iji. from each end, aS 
s h 0 w It i tl F ig. 3. W o o tl e n 
braces oi I by 4- in. Stock are 
toe-nailed intc) place to gfivc 
each ftame sufficient stiffness. 

The rest of the con Htruef foil 
is largely pipe ^vork. The main 
axle is a lenffth of I -in. pipe, 











iped^i 



5T0CK 



MtTAL 

PCATE^ 



tMJOHIHG 



AXLE.ZO’st; 



tflCiS T*ft0Ee 



in. long:. Pipe nipples, Jyl by 
fti'Q fic(eil cit flic contoL- ]itil(j.s OIL ontlj fi'iUti'C 
aiKl ciippiud fioor llancc!^ to form a 

SH If S1 A ot ial IftarjiifT, Ad il it ion a] iL'figrllls Ol' 
i^J-an. [fi[K.‘ arO USud lO j'oim's ihc proper 

spacers., as sKown ic] FifjH, 4 and 5. Tlio 
,i.v1i2 ends are coupled to SttitLible elbows, 
wdiitli make conned ions lire two, 

2-111. ttpri_ij]its, Tlacse are ft. lol]f;^ al- 
io win fs 30 io. to be Set ill concrete. A 
idea oi ilie swiiijjs call He gathered fiom 
Pigs. 4 and fi- 15 ea rings are provided on 
llie wooilen iranie, llte 1-ill. pipe ncally 
sliffpiilg' llirongli tbe \Y^-lw. nipples used. 
Votl will Liotiee that tlie 1-io. Cap at eacll 
ctiid is fitted wiili a cotter key to pre%'cnt 
it irom w- Of king loose. 

Tbe I'ollcr coaster is a popular ride. Tbie 
con struct ion is alilJOSl etlLii'cly tvood U'illi 
Llie exception of a little job or two in con- 
nection u'itli tbe car. Tlie track sliould be 
maile lirst, uSilig 2 by 4-iii. stock, .All 
lumips s lion Id be neatly smootlied off, aS 
Endicatcd in Fig. Ji Stop blocks slioiibl b 
jirij^ iiled at llie blgli end lo prevent tlie 
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P:iinT flic tracJ; jjreen arti the car red for 
a colorful conibiTiation, 

On this paift are two relialjle standbys 
of tlic bad; -yard playground, the rocker 
swin;j .ind the sandbox. Roth of the&C 
are r; Lth er elementaryf in construe cion and 
demand tio detailed desoription. The rock- 
er is particularly simplified if you can get 
an old Wnigon wlicd to do duty for tbe 
curved, pieces, othenvisc they must he 
made up as for tlie treadmill, which will 
[>e tlescribed later. A lialf-circular rim, 
4 ft. iit diameter, makes Llie ideal rocker 
.swing. Tlie 1 by 4-in, timher, ■which sup- 
ports the 1 hy 2-itk seat -slats, should be 
extended some ti in. beyond the curved 
on either side, as shown in Fig. 16, 
ill order to fumislt a safe- 
ty stop for the too amhi- 
tious youngster. 

Standard flooring stock 
goes nicely together wdtll 
1 3iy fi-in. lioards, to make 
the sandbox shown in 
Figs. 17 and IS. The lids 
of the luj.x are fitted with 
S-in. strap hinges, bent 



car from [?c^ing off 
backward. All of 
(he necessary di- 
mensions can be ob- 
tained from the side elevation, 
Fig. ] I. Most of the joints fea- 
ture bolt Con struct ion. The little 
hump, however, docs not lend it- 
self to this type of (itting and 
must be fastened with a metal 
plate, which should be securely 
screi,yed In position. Details of 
the C[ir construction arc given in 
Figs. 12, 13 and 14. ft is quite 
obvious that some care must he 
escrciHcd in order that the liil- 
ished car may shoiv the proper 



Two Rtlia.VJ*' Stirwltya ot ihe FlarEnaynd At* ’h* fioclccr S«JnE 
and Hie S*rtdlj01t Stiown Above 



cl ca ra nee when placet! on the 
track — about im at each wheel. The 

bushingSi indicaterl in Fig. 14, which fur- 
uEsli the liea rings fOr the i'-J-iu. axle, are 
from A Ford modet-T triple gear. To pre- 
vent the wdieds from coming off, a I'i-in, 
hole is drilled through the axle at each 
end, anr! these holes ate lined Up with 
aim i 3a I' holes through the outer ^vhcels 
and stopped with a long linishing nail- 



tip on the underside. F.xact dimensiotis 
are much a matter of preference. Ttie one 
shown IS E in, deep^ 60 in. long and lias 
two 15- in .-wide lids hinged to sidepieces 
9 in. wide. Cross sti]) ports of 2 hy 2-iu. 
stock should be prnvlflcfL On the bottom, 
to keep the box el little ahoii'c the ground , 
or, if <lesircd, 12 or Ift-iti. legs cun he added 
to lilt Lht box completely itee of the soil. 
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This [s very ufttn dune ^vhon tilt 
]jux h liniL'cl witli s^lviinizcd met- 
al tu serve tin: duiil purpose of a 
&aji(lbcjx atitl a baltitn^ pool. In 
any ease, il: k be&t to have an 
a^vnin.i; oi seme kind if the l^ux is 
continuiLlly exposed to direct 
sunshine. 

For reiil honeSE-to-g‘oodtiessey* 
crcisc, ikere's aiotliinff that quite 
e(ttia]s the ireadtnill, sliowtt in 
F ips. 19 m 24, inclusive. A n r 
youilp;ster ^h ill fjiadiy run to the 
Store a htiiidrcHl limes when the 
ruiiniiij^ is coci verted into revolu- 
tions on this hij^ drum. Here 
again, wagon wheels would sim- 
plify the CO List ruction, hut as I he sc 
are neither Cunsmun nor inexpen- 
sive, we may as well work from 
raw iuinher. Imagining that a 4- 
ft, wheel u'iil suit your tefjnirc- 
metlts. Start hy cutting 32 sect ions 
like the one dimensioned in l■■■ig. 



OuraiDt 
Pi*.4S' 



Tfi± TrujidmiN Fun at EstcPdlriL-nj ^ ThiA Or«q If 

Aji IJiIihIi^ Trrri,d B-c UhJd liy 

30, 1(3 of these being required for cacli of 
tlie two wheels. riSglU of these sections, 
when butted together end to end, wiil 
make up a complete circle t a second layer 
of eight will lap the joints and make ev- 
erything quite solid. With tlie sections 
nailed together^ llie wheel can be easily- 
cut otl the bandsaw, as in Fig. 19, in the 
usual manner followed for cutting circles. 
The iiisiide cut can he mrEric by opening np 
one of the joints to admit the hladc. Fig, 21 



.shpwa tlic ftcconci stage 
of each -wheet. The joint 
is ho I Leri securely with ^- 
in. carriage bolls. Cross- 
pieces of 2 by (j-in, stock, 
}talf-Iapf>ed at the center, 
furtiii^h the spoken. Tho 
hearing followH- along the 
same linen aS the F'erris 
wheel, a short nipple with 
lloor flanges being hoi ted 
on t: L t h e T side. Fig. 2Z 
shows I liy 2 by 3dr-in. 
slats hdng applied, one 
n ail an d O n c k c r c W to 
each end. A 43-1 n. length 
of 1-t]]. pipe serves as the 
axle, with ^^►i-iTL. pieces 
OithpirS? WhetL. ■blit pipe outside the 

ta Kftke yp enti 
play. Each cud of the axle is fitted wirh 
a 1-im waste iiut, and these arc hoUert di- 
rectly to the 4 hy 4-in. oak uprights, as 
iti FFg. 24. Fig. 23 show’s the ft ai shed 
tryadniill, You will notice that the oak 
uprights arc left sufficiently long to on able 
fastening a life-saver rope across the top. 
Four steps screwed to Otic of [lit posts 
provide .ni easy way of getting to the lop 
nf the mill ; there Ik never any dilli cutty 
in getting off. 
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Rotating Soap Sliccr 
from Can Lid 



A tin lid from a cofftc 
can H’as used to make tlie 
illustrated toap ^liccr. The lid was Cut in 
thrcie places and the tin on odie side of 
each H-tit pushed down to Jorm the lilacles. 
A large nail through tlae center of the lid 
liuEds the cutter to the cake of soap, while 
a cork or spool is used for a handle. Ko- 
tatiug-the entter chips oft the soap in sMcca^ 
the thickness 
o f wli ich i s 
regulated Esy 
the pressure 
apainst the 
soap and, the 
angle to which 
the h 1 a [[ e s 
have heeii a<l- 
JuHted. 



The IreaElmill dc^criUci'l 
is I he nnj^icic tread, tlnit is, 
yon do your running on the 
ontsiilcr Ry making tlie %^ hecl 
H or l-.^ ft. in rli.inietcr ami lhi|- 
h’^ving the Hatne can.Htrnction, 
you ran rtiakc nr inside iremE- 
mi’l. This offers a part Ec til arly 
thrilling ride, since the passeti- 
ger, once the wheel is going at top spceil, 
can grip the a>i1e, press his feet lightly 
again yt the slats anrl go right on, head 
over heelSj for a complete somersault. 
Then, t-oo, you rccd not stop at the feiv 
pieces described in this article. Naturally 
enough, there will he seesaws, swings, the 
reliable high bar, and So On. 



How to Stain a Bamboo Fishing Rod 

You can easily imitate the popular 
brown color on hambou fishing rotEs, with 
a good grade of Etain, Although socne of 
these rods arc made in factorig."; hy a tem- 
pering process, the greater uuniher are 
stained or are given several coats nf col- 



nred gloss varnish. Either a solution of 
periiiaugan.'ite of potash in water, or ani- 
linp dye with clear goiin atcohol as a sol- 
vent, can he used as a stain. The former 
is recommended if the glued strips show 
hairliltc openings Let^'cen them, as the dye 
works into tlicse cracks and injures the 
rod. To stain the rodj remove all witldiugs 
and then nth off the old 
varnish with fine stegl 
w^ool. Next polish with 
pumices tone and water, 
using a light piece of soft 
felt. Then tub the rod un- 
tEl it takes on a high pol- 
ish. The stain should be 
■applied with a cotton 
swab, going over each 
section CarcfulEy to leave 
no breaks, it is then left 
to- dry and ruhbetl to a 
high pol].=ih with a piece 
of felt. Apply many 
coats of stain as may be 
necessary to ohtatn the 
desired color. Then give 
the rod a coat of rod var- 
nish. When it hfts nlried, 
tike windings are put on 
and the rod is given suc- 
cessive coats of varjijsh 
until they arc wclE pro- 
tected. 
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Fur -Lined Sleeping Bag Is Light 



and Warm 




shCfuri^ to be fitteti witli hoofcleuii fasten- 
ers. A lieavy netting may also be sewed 
to lIic to]j to puEl over the licatl as a pro- 
tection against insects. If '(Iesircd^ a small 
air pillow and mattress can he uaerl to 
jttalte tlie hag more comfortable^ either 
purcb.i 3 C[l or made by vulcanizing inner 
tubes togetlier. Properly made, this bag 
is comfortable, waterproof .mtl weighs 
about 12 lb. It can be rolled ntto a com- 
pact hundic ami strapped to the shoulders 
when biking, — Elmer L, BrowOr Folsom 
CEty, Cnlii, 



Campers and liikers will find crmifort 
in tliis sleeping bag wbicb is made of aulo- 
top fabric anti lined with rabbit fur. From 
24 to 3d wdl-tatincJ pelts are live Jed, the 
for heing removed from one etlgc of cacb 
peit Co ailohv die next to overlap so that 
Ir can he sew^cj on ivirhcut forming a iio- 
ticeabie ridge. After the pelts h.rvc been 
sowed together, (bey sbotikl l>e d,'im[Hetied 
and SCr etc lied o^er a frame to dry^ in or- 
der to prevent the bag from coming out 
of shape iater. The entire assemhiy is 
50 W'cdl to a strong backing of airplane silk 
aC 3 or 4-in. intervals, Co keep it in place 
and to prevent tearing. Silk is warmer 
and stronger, and causes less discomfort 
from perspiration, than any other cloth, 
although heavy linen may be used. The 
pelts and lining are then sewed to the 
edges of the auto-top fabric, and fire h,tg 
is scw'cd together, leaving one end and 
about 36 in. of tEle right-hand side open 



Holes in Auto-Engine Crankcase 
Patched with Sheet Lead 

A shcqC-lcad patch over a liole in an en- 
gine crankcase can be made as follow^s; 
Place the lead o'^cr the outside of the hole 
and haninier it lightly to tnake it cuttform 
to the irregularities of the casting, being 
careful not to fracture it. Theti drill holes 



through the lc.\d and the case, about 1 in. 
apart, and lastctt it in position w‘ith %s-ill. 
Stove boUSr Use flnlt wasbcr.s hctw^ccn the 
lead and the nuts to prevent them from 
pulling through the soft metal. As an add- 
ed precaution against leakage, uSc a heat- 
resisting cement as a bond between the 
patch and the crankcase. — -James Scotland, 
Cleveland Heiglus, Ohio. 
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EIecefLc. L-imp Placrd IniLdc §3[]>ttei{ Pipe FcthVUH 
Liciit for Pla.yrn.iE Hon<4lK4> tt NlcKt 

Horseshoe Players Use Illuminated 
Stakes at Night 

Horseshoe fans in Chicago arc using il* 
luminated iSEak'es so Liiey (rati continue 
playing after dark. -Each stake consists of 
it lengtii of 2-iii. pEpe u-itli three slots cut 
in the sides, as shown in the detail. A 
socket and electric lamp mounted Inside 
of the stakg near the h-as-e provides the il- 
ium itial id tn Elect ric current for the lamp 
Fs carried through an untlergrountl con- 
fluit tu which the stake may he either lein- 
porarily or permanently attached. 



Oil Drum Provides Floating Support 
for Light Wharf 

An oil drum has sufficient huuyanCy tc? 
support tlie Jl sating end of a light wharf, 
such as is often usetl at summer camps. 
Two iron straps are fmt afOund the drum 
and bolted to the wharf to hold it. in po- 
sition. The shore end is pi%’oled to two 
posts set in the Hank, 




Emergency Repairs on the Camp Stove 

While on a camping trip, the generator 
on my gas stove refused to work, and, he- 
ing several miles from any plate where 
parts could he obtained, f took out the 
long pin inside and clcaiic-tl off the carbon 
HO it would go through the tube easily. 
Then I cleaned out the hole in which I he 
needle fits, taking care not to enlarge it. 
After rcaHscmhling (he parts, the stox'e 
worked like a new oPC, Nc^ct, I replaced 
a worn-out burner screw with a strip of 
sheet met, a I, in. Wide and 9 in. long, in 

which two row's of holes were pnnchctl 
down the center with a small nail. .After 
punching the holes, 1 rolled (he piece into 
a cylinder-shape of approximately the 
right diameter, and riveted the ends to- 
gether, forming a screen that worked suc- 
cessfully' until T efiuld rr^place it with a 
new (ine. — ^V'ard Skeen, Chicago. 



Shoes Converted to Rool Creepers 

By driving 
several small 
nails through 
the edge of 
th e s 0 1 e s on 
your shoes, as 
show'n in the 
-photoy SO til at 
t hey project 
about ^ in., it 
IS an easy matter fo walk on sloping 
roofs. The nail points grip composition 
or w'ood shingles hr inly and can be re- 
moved without noticeable damage to the 
shoe sole. 




Make Your Own Liquid Bluing 

For washing purposes, liquid bluing can 
he prcparcrl at home. Dissolve 4 oi. of 
oxalic acid (poison) and 1 lb, of prusslan 
blue in gal, of water. Tile oxalic acid 
should he dissolved completely before the 
blue Is added. To use the bluing, add the 
desired quantity to the wash water in the 
usual manner. Oxalic acid is an efficient 
bleaching agent, therefore tliis type of 
bluing will greatly aid ill producing pure 
white laundered goods, 

CCasolinc poured over thci ground w ill 
drive out worms that are near [lit surface. 
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Turned on Your Lathe 

W. CLYDE LAMMEY 



T^ISTTNCTIVE by virtue ot their 1iis- 
tcjricj.1 :Lnd [Icc-orativc a.ppca], uirjclcl 
spEnnii;-^ wheeh arid a touch of romiuice 
to your tuantcl. The ^vork is essentially a 
ktlie projectf ls nearly every piece is 
turnccL T u'o types ot tvltecls are sKou'n 
in the accottipanyiiij^ photos and ilhtsi ra- 
tion!;, and the methods ol hiiiltlinfr them 
are eHsentiaHy the same. To insure clean, 
accurate work, a hard, close-grained wood,, 
such as maple, i? ^ece■‘isary^ 

I’lie wEieel ritn is first sawed from the 
SO lid ^^■ood to the forni of a rinf, which Is 
then mounted on a friction cEiuck turned 
from a block of soft wood. The rinj^ is 
held securely on the chuck, 50 that it runs 
as nearly true as possible, and is then 
turned to the dimensions given. While 
still ntounted or tEie chuck, it is carefully 
sniootbed with No, 00 steel wool, and then 

the two facc.s and the outer edge -are coal- 
ed with furniture wax. When this has l>c-- 
comc .sufficiently dry, the waxed surfaces 
atf polished by holding a cleats dry cloth 
against them while revoEving the ring. 
T wo aj] plications of ssax are necessary for 
a suitable finish, allowing ample time for 
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wrtsr?: fii liolli ends. Then the pieces are 
eluicfctd indivulualLj^ the chimk being 
rtiriied L>iil t)i ;i piece oi tiardwood screwed 
to the fnc.c pl.tt e, A sfinare liolc is I'ormed 
at tlie center of the chuck, t}te hole taking 
rnie einl of die piece to be fumed. Tbie 
Imlc 5hmjlfl be At leas-E ^ in. [feep and 
nnjHt holrl the piece firmiy without play, 
‘rile tailstock center Supports the outer 
end of tlic work. In lurninjf, care should 
be |.fil;en oj <lupticate (lie form .Tod tlimcn- 
Tiii'iiB of the spokes. After the spokes have 
been turned out, the wheel is assenihled 
nil .a jiff. First a circle, the exact diaiJieler 
i»t ihe iLiii, is scribed on one face of the 
jifT, and a hole is drilled at the center tu 
[Eike the projection of the 
wheel litib, as in the sectional 
view. 1’hc center hole is then 
counterhored! wirh a ^'i-in, 
tlrill to take a. piece of %-ln. 
brass rod. as shotvn. Next, 
the wheel rim is clamped in 
place, the diameter coincident 
with that of the scribed cir- 
cle, and the linh, witli all the 
.spokes in pl.'Lce, is Set over 
the rod. The spokes are (lictj marked .intl 
cut To such length that they fit snugly in 
the rim. A 0 <[ are then gltttdi in place. 

.All 01 her parts are ilieti tufifed to the 
diiiH'iisioji4 given. Care must be lakeu to 
bring tlie tenons tO e.i;act size. The base 
is made from hardwood, carefully sanded 
and waxert, and the holes taking the vari- 
ous lurnings are lucatcil .and bored at llie 
approxiiiiate angles shoHvn. The ivheel is 
nioLinlcd on the supports and, hy lightly 
t:ii>]dng the ends of these alternately, it 
may be m.rde to run true with the fr.imc. 
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drying between coatg. Mexf, tlic wheel 
Ittilj is turned, and the l-^-in. hole for the 
RpEiidlc is drilled. To locate tlie spoke 
liotcHj a center line is scrihed on the lliib 
and eight efiiiidistant points are stepped 
off with tlividcrs. Then the hnh is set in a 
V-block on the dril [press talde, and ^-in, 
holeg aie di'illert to a depth of approxi- 
iiiiktely Hi], in. A .Huitahlc V-hlock may be 
made front a piece of hardwood if no oth- 
er is at hand. 

The material for the spoke >i is fir-fit rip'ped 
into sc^nare Strips, the sectional si^e of 
tvltieh should he slightiy larger than ttie 
grcAtcst (linnict-CT of tlie finished tuminc;. 
Also, the length should altow for .sufficient 



Ne.xl, the fipirtdle crofisarui and ^supports 
are turned cud. and tlie holes ho red .as in- 
dic.itud. The hole in the cros. sarin taking 
the base (enon must he very cArefully lo- 
e,rterl at an angle so that, when assembled 
On tbe base, the spindle supports will st.mft 
tl prig lit. The flyer and pulleys are carried 
mi pivot pinfi Cut from No. 13 gauge brass 
W'ire and inserted in the Tic- in. holes 
^frilled in the supporting Uprights. The 
pins art- driven into srHAll holes drilled in 
each end of the flyer nsscmbly and serve 
as the shaft, The distaff is then finished 
by turning out the three remain in g parts 
and assemhling as shown. treadle and 
pitman complete the w'hecl. 
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mcfliodg <>f turning find' aij^cnn- 
bling the v^riuus of the vertical 

type of fpImiLitg wheel Eire essentially 
the same as those used for the horlion- 
tal type of wheel, with exception of the 
1) eh -tightening screw which raises and 
lowers the ili staff anil flyer assenilsly as 
a unit. This may be made from a length 
of brass rod, threaded ag shown, A tap 
hole drilled through the lower cross- 
arm, and a ■clearance hole through the 
Upper attn, allow the screw to turn. 

It will be noted frorn the drawings 
that on the vertical type, which is j1- 
lusiraietl on tliis paf^e, tlie distaff .ami 
flyer-support arms are inclined UpwarrI 
siiglilly Ifom llic iiOrizontal. This means 
that the three holes taking tfiese parts 
niLJst be drilled in the lower crossanu 
at an angle ol about 10°, as indicated in 
one of the details. While the angles 
need only be approximated, all Tlirec 
holes must be drilled at the 
same slant to insure that, *it' 04 .BP.»vipjE 
when assembled, the parts 
wiii he in line. There are tw'o 
belts on each type of wiitel, 
and these may he made from 
shoemaker's tliread b.v twist- 
ing together three strands. 

The wheel and all its parts 
are waxed, an<l no varnish or 
other finishing .application is 
used. 

On either type of wheel, 

(he wire holder for the fleccc 
may be omitted, if desired, 
and in its stead a single or- 
namental turiiiriig .substEiuted, 
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Bicycle Drives Grinding Wheel 

Belted to the rear wheel, a j^rinder, 
niDuntcd nn the fntne of an old bicycle, 
can be tijrnccl at hEfrh Bpcecl. The lErunt 
wheel iR- removed and the frame fasten ccl 
on a Ijaii-e as shown, usinjr one support for 
the fort and one on each side of the rear 
^vheel. The frrindinf^ wheel is nriDiinted on 
a table which is clamped to the fr,amc, 
Tlie same idea can he applied Ca the driv- 
iiig of other small rotary tools. — A. Wur?, 
Jr.. Rocityford, Alta., Can, 



Cork Grips on Copin^-Savr Blade 
for Use in Tight Places 

Tno Tarfce corks, cut lialfway througli 
fitu.1 slipped over a co pi op-saw hlade, en- 
able you tD ffrip it with the finffers pud 




Coitci Eiiablr Uta! vf CCif'^De'-^w Bl«[{c in PlBvn 
Whcric Kcaoi^ C^ESDOt 



use it in plates where n saw frame eaiinol 
he handled. The corks may he placed any- 
u'here on the blade so that it can he lietd 
rigidly ^vhe]^ drawn hack and forth across 
the work. 



Tartar Emetic Poisons Ants 

Some ants eat greasy food while citliers 
like sweets- Tartar emetic has beeii found 
tile most effective poison for either kind. 
For j^rcasen(;i:iting ants, inis tartar emetic, 
] part, ivith grease, 2<1 parts, an-rl for those 
fliat like sweets, mi.\ tartar emetic, 1 part, 
with honey or sirup, 20 parts. Smear the 
bait Otl oh j eels near the runways or other 
places where the ants are knotvn to he. 
Care should he taken in spreading" the 
mijilure to see that ojdy tlie ants can get 
it, .ind it slioutd he rcmcivcrl as SOOP as 
tliey have disappeared. 



Rope Anchor from Auto Casing 

When it is necessary to tie or fasten a 
small rope tn places where it is impractical 
to use a projecting hook ora nail, a piece 
of anto easing 
or leather, cut 
to the; shape 
a h 0 u' n and 
n a i I c lI or 
5 c T e IV c d in 
place, makes a 
good anchor. 

The rOpe can 
he tied or]i se- 
curely and there will he no tlangcr of in- 
jury or torn clothes CO persons accideiuah 
1y rubbing against it. 



Adhesive Tape Helps in Gluing 
Small Boxes 

When gluing small boxes and similar 
articles, a c-mi^'cnicnt method of holding 
the joints together is to bind them with 
adhesive tape. Ortlinary medical tape can 
be used, hut friclioti tape is better. In 
gluing the F>idc-=i of a bo:^ having mitered ' 
corners, lay Out tlie pieces end to end on 
a flat surface, and fasten them together 
with strips of tape laid over the joints, on 
the outside surface. -Apply the glue and 
fold the sides into place, the tajic strips 
acting as hiiif^es. Let tlie tape rejllaitl itl 
place until tlie glue has set. 
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Ideas for the Small-Boat Owner and Builder 
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LcFi, Old-Style Series Pluit Will 
Symornniit Sp-ark in KatiiiK 
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and K-tiKrtaded to Fit. ItLfJii, a 
flea: MetliHiid cif PieyinliTiii 
Utliivers froon OuC, Flay 
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Opencit (>y iJjCirtu It to Free 
Cjuili 
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^ Distribute Strein Rl^(. i 

Fi>r Eiaitiiiril IniiallailotiA ol Rape 
Tilten, a SprJDfi 'Teniion.Er IncIrMied in 
Leniith af Pipe, K-eepa Line Tatht : Spring 
Slitiuld D^4r(. a fS-E-b, VitM-tJrB Wiieri HalE 
CamprauEd. N a Quadrant Is Used, tbr 
XtnElpuEr Can Be Made a DiTert Part eKT lli« 
Uniti Laivcr LeE(. SerwkttSlE Pu-tij Turned 
Erain Wepd. TIltee Weed Seciiotts Are llntld 
TpjtethEr witti a TKtpu^B Balt Capped yntS 
Scrpwird-On Rinei and TSiee LiheIIib bF l-tn. 
kubBee ]-liaR4 Art l^alltit arouirit the CEPiral 
Fortion. aj a FErdcr. Lawar Ri|;ht, FrapEllar 
Piltli CkRvktd by Usjicijr Ihe Pitrh-ByaTd 
Methed; WaenJitiL Tenipln Pi1 lire Cau- 

tcnir ai Due Blada, Should Pit Ali ad the 
O'! ea n^rly gy R?|4LV1 e : SSiglii 

ImpcrtEctianf May Bt Disregard^ 
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An Efficient Ventilator for the Attic 

Louver hoards, set at a angle ill a 
Special frame fitting a window casinj^r, per- 
mit ventilation of an attic, yet keep out 
rain. Screen wire sllOPld be tacked over 
T the ftauie to prevent the entrance of in- 

sects, By providing sucll a ventilator, the 
attic cools off c|uickly niftcr a hot day. — 
Henry R, Zcllcy, Pauls borOj N. J. 



Material to Use for Model Boats 

Next to good tools and equipinent, the 
most valitahle asset in huilcling model 
boats, is to use the licst materials obtain- 
able. For tlie fib-atld-platlk method of 
hull construction, sugar pine and mahog- 
any have been found Superior to Other 
woods. The simpler and quicker way ts 
the “hrcad-and-buitcr” method, the hull 
being built Up in layers. Sugar pine .ind 
basswood arc recommended for tEiis pur- 
pose. 7n either Case, tlie wood selected 
should be straight-grained and clear. The 
most desirable wood for decks is white 
cedar, mahogany Of white pine, ^vhile 
Spruce is the accepted stock for spats. 
Lead is customarily used for the haila^^t ; 
scrap lead will do, but care must lie taken 
wlien canting, to rcniove all impurities. 
Aluminum and wood are the most widely 
used materials for rudders. Wiiile alumi- 
num la strong and light, Lt lacks Imoyancy, 
anti therefore many model makers prefer 
mahogany. Ralioon cloth, iti liglu weights, 
and “lonsdale" cambric arc widely used 



for sailclolh. Running rigging may be 
braided from fine ii^ltliue. On models 4 ft. 
long and over, standing rigging is made 
up of wire that will not rust, while ftshlinc 
is. used or the amaller boats. Paints and 
varnishes must he of good quality. — J, A, 
Waring, Jr., Minneapolis, Minn. 



Styptic Pencil Kelieves Ivy Poisoning 

After the usual remedies had failed to 
relieve a severe case of tvy poisoning, I 
difjpcd my styptic pencil in water and ap- 
plied it getltly to the infkimed surface, and 
within a few minutc.s thg hurping sensa^ 
tion stopped. 1 Continued the treatment 
forabont 15 minutes and, without washing 
off the d ry sediment, went to hed. The 
next morning all the itching was gone, 
many pimples had disappeared and others 
had turned brown, I continued the treat- 
ment for the next two days with complete 
relief, and have found application of the 
pencil effective also for sumac poisoning. 
" — C. H, Robinson, Chicago. 



Extra Scat on the Baby Carriage 



An cxtr.r scat on the h.ahy carriage can 
be provided by suspending an infant's 
.swing from the ha.ndlc as shown, This ar- 
rangement provides a place where an old- 
er child can ride comforTably witliout dis- 
turbing the baby. 




Sfiipnided iTinn tlic Hojidls 4 Bal]|i 
Curi’tsc*. « e*-lFiE Pr<>.vidti 

Tijni^ciriiEMiii iciE OLdcf Child 



(TTen parts .of alcohol and W parts of 
beni^ol, mi.ved together, wiil make a solu- 
tion for removing dried printersMtiik from 
type .ind furniture. 













A DRILLPRESS 

fiom Auio Paris 









£fi Jf 4 PLATt 



b PACT OF 
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ANQ 



LEUElt 
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0 RAj<t PPUM 



COHhECTINQ 
ROD 

iLOT TO Pll / 
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Itiiflthii of anpEc 5 io]i amr] a aonncclinjj- 
rofl l.iearinjf capf as sliowu in tJie iktail. A 
f^roovc iEi millet! in iKc spin die to take :i 
key of a step pulley, pertnittiTis: Hie spiiulle 
to Le raised ant! lowcrctl tvliElc the pulley 
15 roTatiiie. Tlie drlllpre&s talile consists 
Olf a stove litl Ijohetl to a contiectiTiff tod, 
tvliicli is clamped to (lie ask housinj^. An 
oEd lirake lever provitlea a cmiveuient han- 



dle, lieiilij altaelied to the 
upper cikI of the spindle 
anti ] 3 cvole[f tli roc tly above 
tlie base of tlie j^riiukr 
lic.Ttl, part qf a hrake rotl 
ami fiuitijji bein^; used 
for tilts p n r pos^r A CO El 
spriiij?, attached to tlie 
end of the handle and to 
(he asseiiihly below, keeps 
the spindle iiji wlicn not 
ill u,se. Two small V-pnk 
Een^s arc F,llppecl on a short piece of drill 
rod, wliidi is hold in a wooden idock (hat 
ia plvotetl in an anjjle-lron frame attached 
in the asle housing as shown. The lower 
end of the spindle is tlireadeJ for a Snit- 
ahk chuck, which must he purchased. 
Another design for a drillpress made 
from autn parts is also ctve-n, Tn this 
case, a pipe llan^e is Substituted for tlie 



'P'\RlVEN by means of a ^-hp, electric 
111 o t or, thi s Honi e rnad e d ril Iptess, httil t 
mostly from old auto parts anrl a few Items 
oh tain able from your local dollar store, is 
sturdy, accurate and smooth in operation. 

A cut -off ]]OrtiOn from an a>:lc licjusing 
is bolted to a brake drum, M'hich, in turn, 
is bolted to the hencli top. The spindle 
bearing h a small grimier head and is 
clampetl to the lio using by means of two 
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]>rjike rtrum and i length oF pip-e for^tlie 
axle liDUSLB^, Two conocctuig' rofls arc 
used instead Ol the grindtr head, to pro- 
vide a flonhJe head for the spindle. Also, 
tile lever is pis'ntcd in a slot at the top ot 
the pipe ftatne. Other points of diftei'- 
ence in the cnnstnicfiou and; assembly can 
be gaihercil from the illustrations. If you 
have an old elecirie motor, or can readily 
obtain onef such a dr ill press will involve 
very little expense, depending, of course, 
on the parts used in its construction. For 
a chuck, it is best to get one oC tlie better- 
known and well-made brands, as a great 
deHTil of the accuracy of a [Erilljjrcss de- 
pends mi the chudk. One up to ^4-tn, ca- 
pacity is Suggested, 



Hi^h-Speed Steel Easily Annealed 
in Hot Water 

High-speed stetd, ^s'hich is usually tlifii- 
cult to- anneal, can be softened sulTiciently 
for easy working .is folloivs r Heat a pail 
of water to 15(F F. and hold it at this 
temperature if possible. Next^ heat the 
piece to be annealetl to a very dull red, 
discernible ooly by ho Id tug it in a dark 
corner of the rooui, .in-rl then r|ncnch it In 
ihe water. — fiobert Duncanson, Roches- 
ter, N. Y. 



Rcmnving Kpst Stains 

Unflyed good-s m.iy be freed of rUSt 
stains by soaking the spot in n solution 
of tin ehtoridr in water. .A.S SOOirl as the 
S]Jot llan vanished, riiuie the mate rial thor- 
oug-hly in large quantities of clear water. 



This method shotild not be used on col- 
ored gootls, as I lie chemical i-i likely tu 
fade such fabrics. 



Jig for DriUlng Ccmcentric Holes 
in Ends of Dowel Rods 

Concentric boles can easily be drilleJ in 
the ends of dowel rods with this jig, w'hich 
consists of an electric hand drill and a 
wooden block for holding the rods, both 
heiug fastened securely to a bench top as 
ittdicated. A liole is drilled through the 
center of the block lengthwise, part of the 
hole being of suLtalile tli.i meter to rcecivq 
tlte dowel rodj while the rest is just large 
enough to take the drill, as shown in the 
lower detail. The large end of the hole la 
cotllUersunk SO that the rod c,rn he in.icrt- 
cd more easily. — John E, Ilylar, Peoria, 
I llinois. 
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Simple Method of Locating Mi55» 
in Eight-in-Line Motor 

Locatinfr missinj^ cylitldeirs ill niTi 
CvHiul^r c-jigiiic is a compar.itivtly cii^y 
niniEtcr if tilt loElowinfl: procedure is. ioL 
lowed. As the ustSnll division of an cij^hl- 
in-]inc type is such, that the cotllhination 
ui the two front c>'linders with the tivo 
rear ones will form one foiiT-cylinder en* 
Ktne ivith even firing impulses, while tlie 
four center ones will form another, the 
pluf^ wires may he femoved from eitlicr 
of these two portions and grounded Eu the 
cylinder lie.itl, allowinff the four operating 
cylinders to be tested 111 the same manner 
as an ordinHirj' ■‘"four.'' Tt may he found 
necessary to open the throttle slightly in 
order to keep the engine running. 



Wooden Disk Covers Gib^Key Head 

The danger of having the clothing catch 
on the head of a gib keVr commonly used 
fur keying wheels and gears on the end 
of ftliafts. can he overcome by screw! ng a 
wooden disk to the shaft as shown. The 
tlnckness of the disk should be slightly 
greater than the distance the key head 
projects bcy'ond the end of the shaft, 
which is drilled and tapped for a machine 

screw' tn hold 
the disk i n 
place. H the 
edge of the 
disk 13 round- 
ed, clothing^ 
can hardly he 
caught by the 
key when the 
shaft turns. 



Metnl Gauze Prevents EKplosious; 
in Fuel Containers 

To prevent explosion? that often occur 
Inside of I i fluid- fuel contain erst due to the 
collection of explosive vapors, solder 
pieces of fine metal gause over the inside 
of nil openings. The fire always starts on 
Ote Outside of the container .ind follows 
I lie vapor through the opening and inside 
where tlie explosion occurs. The gauze 
doc^ tior interfere with pumping or pour- 
ing the liquid, but will effectively prevent 
the vapor flash from passing, as is the case 
in the Davy mine lamp. 




MachinE Tabln Ttia.t rold Dawn aEBin.].! thiE Urti, 
5>ivq Iti Oir.AwiJ.wl SIntTpfl 



Folding Tables cm Machines Save 
Space in. Shop 

Considerable space can he saved in a 
shop if tile tables on large machines are 
made fo fold dow’n against the legs when 
not in u.HC. The tables can be made of 
sliect metal fastened to two lengths of 
angle iron, which arc hingcirl to the side of 
iHe machine atid supported at the olher 
pnd hy iron rods fitting holes drillerl 
through the legs of the machine and at 
the outer table eilge as shown. When not 
in use, the rods are removed to allow the. 
tahle to folil down against the legs. 



Paper Wad in Wrench Socket Helps 
Start Bolts and Nuts 

Paper wadded into the etid 0 -f a socket 
wrench will he fotinrl helpful ^vht;n slart- 
i ng bolts or 
capscrews., as 
it keeps them 
from sinking 
downi into the 
socket too far. 
in (Ills way, 
only the hemi 
enters tho end 
of [lie socket, where it is held Hrmly, SO 
(hat (he screw can be driven home, 






lu TOOL KIT 



PABT II 

TTOR making mmor repairs about the 
^ lifiusc an^L hijilcling s^ome of the manv 
articles desCribet! in Popular Mcclianicii. 
■only a elementary tools are required, 
and these Can he obtained without much 
ejfpense. 

The one tool that has niost use around 
(He liotise is a hammer. A good Hammer 
has balance, is properly tempered, cor- 
rectly ground ami will drive a nail straight 
and true. Of course, as yon must take the 
maker's- word on the matter of temper, 
yon will want (o hny one of the well and 
favorably known brands, While it is pos- 
sible to pound one^i fingers with even a 
goad hammer, a poorly balancetl lianinier 
is often the cause, 1‘lie too!-s that require 
tbe greatest care in tlie selection arc the 
saws. It is best to obtain two saws, one 
for ripping and opc for crosscutting, as 
llic common practice of using a crosscut 
saw for ripping soon takes the set out of 
tlig teeth and causes tlic saw to bind antf 
eventually bitckle, A seven -point ripsaw- 
and n ten-point crosscut saw with 22-in. 
blades will serve your purpose very well. 
Tt l-S dlifticult to keep shorter saws in the 
kerf, while a longer saw soon tires the arm 
of one unaccustomed to swinging it. Try 
the licft and baiance of the saws, and be 
sure the hatkdie fits your band comfort- 
ably, heforc you purchase tbem. A plane 
is rather a curtiplicate-tl device but fortti- 




S(M 






PIN6CR pum. 



EiatcEy j>retty wd] siantJarJ- 
izccf, so Lhal Lt wo-uld l)c difTi- 
■cilIl to go on .my oE 

ihe buLli-T Ijrauda. Vtm ta.u 
fct filoivj? vci’v 'vitli jusf 
£5 lie .li tlitm if you ffCt a j:ick 
jj-liLitt. It iii £ufl]cieiitly sFiort 
to In? tt&ecl for 011 d 'it-ork oi' 

sinonthLiify, ajul lonp cnoufjti 

to plitiio Iho edjfos of soroen 
frames, storni sasli, £ite., rca- 
soiiiikly [Tito. on tho suEj- 

joet OT IooIr^ ,1 feiv chi sols 
fikoul(] not lie forffotton. Yoit 
111 ;iy ivitiL to mafco various ar- 
ticles in which a mortisc-Jinfl- 
tmoi] or lia]f-l,if} ^oirt is used, 
and four chi?c 1 s, 5 'ii- ^ ftnfl 
yi in. iit width, will lie found 
till? luosl use nil siites. 

A TiihFjer mu Met is superior 
to the old v^ocu-k'ti tv|>e in many’ 
nays, asitle from the fact [Juit it 13 teS3 
likely To split the cllisel llalldlei;. It serves; 
tlic purpose of a j^enoral lUiliity tool for ' 
tloiiifT auythinj^ from chiseling to pouml- i 
iii^c dents cutt ot car fenders. Auger Fiits s 
arc convenient nnd fairly inexpensive 
1 0 0 1 5 , and you should have at least live of 
the crmiiucm sizes, rangiit" frou^ to I ill. 
They limy he i.iorCliased separately or in 
sets, hot sIiouIlI he of g£JO£l quality. A 
■rrninfersink F.sit for setting llat-Fiead screws 
Husli with the surface, anri a J-^-in. ivood 
drill I'of making holes for larper-sizc 
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three screwdrivers of various sizes. For general use, 
a 6-in. arcl a 10-in. screwdriver will serve if ycuir wife 
will lend you cue from her sewing macliine when n 
small size is needed. A good Combinfltion oilstone,, 
with one side fine and the o(lier medium, will be 
needed to sh,irpen chisels and plane iron?. For hold- 
ing small work, a vise \s also of importance, £il though 
you can add this when yOu desire to e^quip vour work- 
shop more completely. 

The handy man around the house must 
sometimes be a p turn her, electrician, ma- 
chinist and carpenter all 
in one, and a home ^hop 
not complete without 
at least the commoiiesL 
tools of -these v,irioiis 
trades^ so it is well to add 
to your lisit .in Hidjiistable 
hacksaw frame and a doz- 
en assorted hlades, a pair 
of good side-cutting pli- 
ers of the type electri- 
cians uSCf ttvo files with 
handles, one good-cLuality 
pipe w-rench for pipes up 
to atid including 1 in., and 
a good monkey wrencli 
for bolt heads up to lj4 
inchc-s. - 

A. handy tool cabinet 
to he hung on tlie wall is 
shown with atl necessary 
dinTenslon.K, 



s-Crews will also he handy. 
Tor smaller Screw a in I 1 ia?l 
holes, an automatic or 
spring drill is convenient, 
.iltlmugli ,1 small hand drill 
may be substituted for tlie 
automatic tlrill, aS it has 
the advantage of taking 
{[ritls that will cut through 
eidier metal or wood, and 
the cost is only slightly 
greater. There areso many 
places around a home 
where a liole must he 
drilled in a corner or next 
to a wall, that it will pay 
you to buy a good ratchet 
brace. A hit brace having 
a Id- in. sweep is suit aide. 
For mcasurioi^ tools, the 
first suggestion is an all- 
melal try-sqiiare with a 
miter gauge on the end o£ 
the handle. This type has 
the a d V a n t .1 g c o e r a 
wood -hand led type that it 
is not so apt to get out of 
true when dropped on the 
floor, .mrl has a convenient 
miter gauge. A marking 
gauge is also a handy and 
inexpensive tool for mor- 
tising hingesi, g.auging 
thiehness, and many other 
uses. Atid to these a 2-ft, 
rule. You tvill find it con- 
venient to have two or 
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Counterweight Holds Up Pivoted Flagpole 




COHCRETt f! 
CQyHTECS- '! 
wtlCWT^ ! 1 



ih^t-eel pod 
I wA'jjittr 
1 I AMO- piH Pule. 



HOTCriED 
TO AnOhOR 



BARBED- 

fiElNFOR-CIHU 



CountcrwejjrliU'H'l lit llie t>ritTo]n smii:I 
pivoted between two posts^ ttiEs Jlagpole 
is easily pulled down for nttackiueut or 
rcmovftt of tlie (lEijjr elictiPiaiitijf the use of 
leeve ]JuEleys nnti n, rope. The po>its .ire 
set ip a coEicrete liase and arc drilleiJ at 
the top for a steel r-od, on wliieli tlic pole 
The red is tlireaded at both emEs 
for nuts, while iron wasliurs and Cotter 
key.H, inacrterl throng’ll holes tn tire rotl, 
Weep the pole in the center. Notches are 
cut in tliC pule near the hottum tu anchot 
the concrete cowntcrweight, In maWing 
the weighty the buttom end nf the poU: is 
centered in a small biT.wV or"kegn wltLch 
--SftrttS ami Joriri, and the concrete poured 
into it. Suitable reinforcing material 
Ehnuld he placed in the fonn betore potif- 
iiig. TItc pole cooRtFits of IcIeRcoplng jnpes, 
the joiEltS. being secarert wilh bolts. 



H’"’" 

journal bodies on railr<rad cars, can lie 
overcome by forming a pistol grip on 
tlie huok as iiidicatedL Short sect lo el? of 
garden bose, slipped over the end and 
center uF the Eluok. make the tool more 
conifortahle to handle. 



Kerosene Prevents Molten Metal 
from Spattering 



Pistol Grip on Packing Hook Saves 
Workmen's Hands 

Trottbly rif- 
t c n e X p e r i- 
enced hy hav- 
itigyonr hands 
cramp from 
the continu- 
ous gripping 
of a hook in 
r e p a c k i n g 



To overcome the rlanger of hot melak 
such as Ceud or babEdu, from, spattering 
tvhen pouretl on concrete or other damp 
p1aces.f moisten the stir face with WcroRcne 
by eitElt-r hrtishitig or Spraying it Oil. This 
forms a film over the pores of the con-. 
Crete aaiJ keeps the aiietal From cottiiug in 
direct coiit.ict with the inoiRturc. 



i[o IE on a nei’i’ file sjhoukl he renioied he- 
fore tisiiig it on metal, but is helpful when 
filing fiber. , . 




Copyrigh'ciG it a: 
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Wire Depth Gauge for StnaU Drills 

Model auakers. will find a depth ^auge, 
made by wrappimg- fine round a drill 
s1ia.nk, useful when a number of hules of 
Uniform depth ft re re«]aiired, or when there 
]5 danger of breaking through the other 
side of the work, The end of (lie wire is 
given two or three turns around the drill 
near the end of the shank and chucked in 
a hand dr ill, whidi is tl.en c!:miped in a 
vise. By turning the drill, the wire can 
be wound around it very casdy, and the 
loose end Hrrnly anchored hy turning it 
under the last few turns nf wire. Care 
should he taken to wind the wire around 
lire drill in the opposite way to that in 
u'Such it cuts. Heavy ill read can be snh- 
stituted for wire, but ^vilt not last sp long. 



Fjanic M'dUh Sandpaper SlrLy Taat Wben FIniiliinE 
£}iLnd]£ Warb 

This franic for holding strips of sand- 
paper or emery clotli will be found useful 
when banding work in a lathe. The holder 
consists of a wooden handle to which two 
other pieces are pi■^■ot^.^l^ the Jr?ib'iCr ertJ of-, 
each beii’^ jiiied with headless brads (o 
hold the end of the paper or clotli. A rub- 
ber band across the upper ends of these 
pieces holds llic strips taut. The construe- 
tion is clearly showoi in the detail. 



Adapter Converts Large Pipe Hanger 
into SmaU Size 



fiPuPTSH 



W o r k ni e n 
on a large of- 
fice building 
used (he illus- 
trated adapter 
for coiiveriitig 
large hangers 
into use for 
small pipe on 
the h cat i ng 
system rather 
ill an wftir sev- 
eral weeks for 



Drip Pans for Overhead Bearing? 

Oil drip pans 
for use on 
overhead 
coimtershaft 
bc.i rings, ctc.| 
can be impro- 
vised from 
. square 5-ga1. 

0 ilc.sns hy cut- 
ting them in 
twQ diagemab 
]y as ? h o vv’n; — 

Tivo lengths 
of wire, placed 
over each 
hearing, hold 

1 h .e pan in 
place. A drain hole should bc niHiilc near 
(he bofCoui and stopped with a Cork when 
the pan is in use, — Chas. H. Willey, Cun- 
c(irfE, N, II, 



An Effective Caterpillar Destroyer 

Caterpilhir.s and crawling insects may 
he trapped by smearing the vinq.s and 
plant stalks with a sticky mass prepared 
by niisiilg 6 OE. of Venice turpentine, 5 Dz. 
of linseed oil and TS gr. of melted paraffin. 
Heat lietps make a smooth mlsture. 



Holder Keeps Sandpaper Taut While 
Sanding Work in Lathe 



proper-sise hangers to arrive. The adapt- 
er is simply a piece of sheet metal hcnt to 
The contour of th<pcpe, douhlecrback and 
placed betw-cen (he pipe and hanger. 




Ti- tVtxio-^ 
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rj EM ] \M SCEXT of 
ih^e GolliiCj or stee- 
ple, clocks of l-fkJf), til is 
illAtltel tytMi, in apjjcar- 
■1 n c c; like Lis protoLype, 
hai heen iirmi^ht in kccp- 
jUff n ith luocicrn coLivtn- 
i I? rices by TiUiHij il ^s-idi 
an electric fliOVCJ^neiU. As 
tlic Littcr^^^ ri e.s R.r>nic- 
^vhal in exact size, it is 
vi-cil to pEircImse tliis be- 
fore start injj the work on the case, ^vltich 

ia [Ecsig]ierl to take a 5- in. cl ini. 

Willi the exception of the white-pine 
Etach aiict Isottoin, mahogany was the wood 
geiiefally useJ in tiie clock cascj; of the 
time. The dimensions of llie pans slioix'n 
ii] Fig. 2 car he ohtained from the dL■,l^^■- 
ings. Tlie sides and top, hasc anil hotton3 
pieces, arc all in. tlsick. A half-rottml 
jiuThling i.=5 formed on the front erlje of 
the sides aEld tup n ith a Eiand plane and 
sandpaper, or may be done more ftnickly 
leith a muldinjr hear! on yrnir circular saw. 
A '/[ ljy ^-in. ra Edict is also cut into the 
rear edge of these pieces to houHe tlie 
hacking, A fiilE-gizc layoul of the case 
shoLiIrl he made as in Fig.i, 5 and 6, irom 
which the angle at lEie nieeling of the side 
anil top can lie deTermincd. After the hot-' 
tom ends of the l^^'o ?i(k'i>ieces liave hecii 
sctuarerl, they arc licit! hrmly against the 
CTOSSCril g^Uige of yoitr saw-, and the miter 
cuts for which the saw' i-s set ai'e done as 
in h'iff. 1. Re sure lllat the grtiovc For tlac 
Ejaeliint]: comes on rise in&inie and that yoiM' 
jiitlcs arc cut to form a pair. If the inner 
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L(.|]te TcL'Juihi’df 
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Laces are niarke<| settli: a cross al the 
ginning, you will be less likely to make 
an error. The lop pieces arc niacle in a 
similar nnanner. The 1 otter in iters are tlie 
same angEe as that on the &i<le|deceS, Imt 
the joint .it the top is a 4S“ miter. The 
botlom piece, st-hich is raised a triile ahot e 
file base molding to form a slU for the 
ttcior, ext cm Is all tlie way across the frame 
at lEie frotiL, to si.iitarc oul tlie rounded 
edge wlicre it goes he loir the base nioltl- 
iiig, as in Fig. S. The asscrtihly of the 
frameii'ork is started wiih tlie joint at tlie 
tof). A triangulLir hlock is glued and 
lacked into the lop to reinforci' ibis j4>ittL 
tvEiilc it is being glued ami [lailed. Liijuid 
glue may be used I’fir the Johns, Imt it 
shoukl he ])Lit mi both pieces aiict tEm two 
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top-f.! her , 

nftiliJig'. 1 f :l &iJepLccc If 
}|l'] 4 in the vEsr u'IiiIp lln- 
top assemljlv ii heini^ t'ltF- 
tt-'nce] to It, lhe process 
^viU Itc Cnisicr. After the 
top cirul Itoth siiEcs Eire eif.- 
Fcnililed, lE)t lir.i[totii is 
lit ltd into the grooves 
Ellitl PS securely plucd nnd fliiilej into jslaec. 
The bact: jg macte o!i ^-iu, gfoek^ eitbetr 
plywood ur solid, and is fastened with 
lir.ads, 

A simple has? mokliil^ is uFcct to finish 
the hottom of the clock. This quiirter* 
ruuntE edge may be made with a plane and 
sandpaper^ hut the same molding cutter 
that w-as used to make the half-rotmd 
tn Hiding on the edges can also he set for 
this W'orli. The corners are mjteted, an- 
other process that can be done nicely on 
the circular saiv, if the gauge is get at 45 
degrees. 

The const r tact Eon of the door ts just as 
easy. After the stock for all the pieces 
has been cut to size, the corner joints 
should be miLeted and the pieces fitted 
into the case. When all the joints arc 
completed, the lop face of each piece 
should be marked with a pencil to identify' 
it. Whtii the circul.ir saw set for a dcplll 
of in., and the fence so that the cut 
ivil] come at the approximate center, make 
a sau' kerf on the inner edge of each piece, 



EiKluilEiiff (lie center bar, 
whidi wEll liave a kerf on 
both edges, Xqw set the 
■>avv to El depth of in, 
and make a cut along the 
mitered erlgeg, The lattct 
cuts are for the purpose 
of spliniiig llie frame to- 
gether. The grain of the 
pieces used for Splines rtlUSt j'UH actOSS 
the joint and showEd fit fairly snugly. Only 
glue is used to fasten the pieces of the 
door together. The rabbet that carries the 
gl.iss is cut after the glue joints of the 
frame are dry. In the meantime, the 
frame shouEd he laid on a dat surface atid 
clamped, or held by some lieavy object, to 
prevent warping. The method of cutting 
the rabbet is to mark OUt the lines of the 
CUES with a gauge and then chisel away 
the stock down to the Saw kerf previously 
made. Little strips of stock arc run on 
the saw to form glass sir ip s. These may 
l>e mitered at the comers with a sharp 
knife. Strips arc also made and glued and 
nailed into place, to form jambs for the 
door. The face of the door should be set 
back in. from tbe front, which is the 
point where the curved edge ends. 

A block and finial are set at each of the 
front corners. Notice that the block ex- 
tends Vin in. in front, but is flush on the 
side. The front molding is chiseled away 

CConEinubit tci jinfre 13BA] 
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Hogs Step on Platform to Fill Water Trough 






By stainJing on the hing^eti plaliorin 
shown here, hogs awtomatically open a 
three-way valve so that water runs into 
the trough. As 5 onn as they get off the 
platform, the valve closes anJ the pipe 
leading to the trough drains. The con- 
crete iiiclosure for the valve k 4 ft, square, 
extediding 4 ft. below the surface and 3 ft. 
above. The lower part of the wall is 6 in,, 
while the upper part is 5 in. tliick, the re- 
F^ulting ledge being utilised to support 
hoards on which a heavy layer of sawdust 
is piled, to keep the cold from reaching the 
valve. A 1-in. pipe line from the supply 
tank is laid below the frosL level, and the 
pipe that runs to the trough is set at an 
angle, so that no water will remain inside 
where it wmuld freeze. Dimensions of the 
trough arc S by -30 by 6 in. deep. CcmtrO'3 
of the valve is obtained by means of the 
lever arrangement illustrated, the walking 
beam being pivoted about twm-thirds the 
distance from one end, so that the weight 
of this end will dose the valve when the 
weight on the platfornt is removed. It 
may.be necessary to add a c-ouncer weight 
to the beam as shotvn. If the trough is 



slid n 
sc I f-1 o c 
ing key can 
be made 
that is eas- 
ily removed 
when rcc- 



e s 5 a r y. 
F> u c h keys 
are useful 
on the ends of pins, yokes and levers that 
arc subjected to severe vibration and have 
to [je dismantled frequently, 



located at a fencej a swinging gate will 
make it accessible from both aides, and in 
this case an extra hinged platform and 
operating mechanism should he provided. 
Only occasional attention is required. 



A Self-Locting Cotter Key 



By bending a length of maeJiinc sted to 
the shape of a colter key and hling the 

ends 
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e. Steel Fenct PhI-i wiilt thi A.id a. 
- Pipe CnotiiDing Steel Shafting 



Fence PofitB Driven with Pipe 

Steel fence posts can be tlrivcn into the 
ground <]uick]y by the use of a ^-ft, pipe 
having a piece of steel sbaftinf; riveted or 
bolted inside at one end, as indicated in 
the detail of the drawing. The open end 
of the pipe iii^ slipped over the upper end 
of the fence post. This method is handier 
than the use c?£ a s-lcdgc bauiTner on ac- 
count of the height of the posts. 



Paper Pemoves Filings from Magnet 




When using a 
TTiagnei lo pick 
up small objects 
Such as tflchs and 
steel filings^ a 
piece of paper 
held over the 
pOlcS, as shown, 
will prevent 
them from be- 
coming clogged 
and will make it 
easy to remove 
the hltngs quick- 
ly. When the 
magnet is not in usCf a small steel bar 
should he placed across the poles to make 
the magnetbjirior last longer. 



Photo PloodlampE Improve Fnlarger 

Though their effective life ts only 120 
minutes, photo floodlamps will be found 
economical for use in an enlarger, as they 
ate lighted only a snialE portion uf the 
time and have several advantages over 
the usual lamp. Due to the brighter light 
furnished by these lamps, dense negatives 
are more easily focused on an enlarging 
easel, with the tucdcls that require focus- 
ing. They also permit the use ef a smaller 
stop, thus making a much sharper enlarge- 
ment. Alio liter advantage Is that they 
enable the use of chloride paper, which, 
although slower than bromide paper, is 
offered in a greater variety of surfaces and 
is less expensive. When employing these 
lamps in an enlarger, it is a good idea to 
use a pressure switch to reduce the tend- 
ency to burn them longer than is neces- 
sary. A starter switch from an autO i& 
good for this purpose. When using tlte 
photo floodlamps, the exposure naturally 
will be ntueb shorter than with other 
lamps. — Roland J. Swedlund, Boulder, 
Colorado^ 



Multi-^^ged Scraper Savm Time 

On rush 
jobs the illus- 
trated scraper 
w ill he found 
handy. The 
handle is piv- 
oted to the 
center of a 
f 0 u r-e d g c 
L lade, which 
is also drilled 
near each 
edge lo re- 
ceive the end 
of a. locking screw'. When one edge is dull, 
the locking screvv is loosened, the blade 
turned to prevent a sharp edge, and the 
-Screw tightened, — C. M. Wilcox, Torring- 
ton. Conn. 



Preventing Wood from. Molding 

One gallon of formaldehyde added to 40 
gal. of water serves as an effective spray 
or wash to prevent mold on doors and 
wood fiKtures in damp cellars and base- 
ments. Tlie solution should he applied 
whenever signs of mold appear. 





' iflical'ed in Fig;. F 
is not avaLI-^' ' 
may 

' J 



of diElLlled xvatcr- This solution 
should be allowed to stand for 
several days before it Is used. The 
same method is followed as in the 
silver bath. The anodes— tlie 
electrodes suspended from tlie 
bareonnecled to tlie positive pole 
of the battery — should be gold foil 
fjr hard, i;ore]e;>s cleetric-are car- 
bons. Goldplatinf^ solution rlcfC’- 
rlorates in use with carbon anodeii 
and accordingly will have to Ijc 
replaced front time to time. When 
work and the anodes have been sus- 
in the solutioit, dose the switch 
*hc rheostat until the voltmeter 
volts. The color of the 
■c d can be var i cct by cli an 
iliglltly. It is impossible 
on the colors and lonesi 
are so many otlier fac- 
chemical? '-e r? 
wecE] T 
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he kept in a glass Container, aS it will at- 
tack metal. To use ii^ the cleaai copper- 
p Sated work is immersed in the solution 
by a copper wire attached to the work, as 
ill Fig, 1. In a few^ seconds, the work will 
take on a dull ftayish- white appearance, 
duo to a coat ill g of mercury deposited 011 
its surface. The amalgam of mercury' and 
copper makes an c-'^ceptionally good base 
for the deposition of a firm, adherent .sil- 
I'Crplate. The work should ncicr lie al- 
lowed to remain too long in the c{ nicking 
solution, because too much mercury iiL 
the amalgam i.s detri mental tO th? silver- 
plate, 

Sil^'cr and gold Solutions should he used 
in glass Or Stoneware containers. To make 
the silverplating solutiodi, dissolve sodium 
cyanifle (poison), 2 oa., in water, 1 qt. To 
thia add silver chloride, ^ 07.., and stir 
with a Stick until dissolved. Sheets of sil- 
ver or silver foil are suspended from the 
positiv'e bars, wdiicli are laid across tlie 
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Old Books and Magazines Easy to Rebind 




knife alon^ the iiisid-e of the covers 
ntJit ta the back. A]] traces of cloth 
iitd glue are sCraped off the hack &□ 
that a strip of cheesecloth tan be glued 
on, as In the left-hand detaiL The clotEi 
should be wide enough to project about 
an inch along each edge. After the 
clofb has dried thoroughly, it is glued to 
cjird hoard covers, which^ when placed 
against the B-idesi of the hook with the 
back edge flush, will project about %s 
in. beyond the other edges. A Strip of 
cardboard is also cut a trifle narrower 
than the width of the back. This is not 
glued to the back hut is merely laid be- 
tween the Side^ when the covering IS 
applied. Select some imitation leather. 




It is a comparatively simple job to re- 
new old books with torn, soiled and bro- 
ken covers, and a little effort at rebinding 
such volumes will go a long way in giving 
your library a neat appc-trancCr BcfiiHes, 
if yOu have any bpoks- or magazine^ w'"' 
paper bindings, these can be Lo’.’”™ 
fotlo^ving the same method. Ff-- 
the old cover carefully, with'" 
loosening the sections, by 



clotll or other covering material 'and cut 
it to the size indicates -n tbe right-band 
detail so that it overla|, “he •:'ardboard 
about in. The corners ' ‘ cut off 

at an angle to fit togea 'led 

Over, (gluing the CoveH r 

■'ifces of carJ^oarr^ 

"ring beirii, 

"d Ji'" 



A Sanitary Shaper f 

Tt -rder to ellrti’ 
of sbar' 

■ lii?- 
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Growing Winter Ctope of Potatoes 

Tatting advantage of cHinatic ^onditiors, 
farmers in the Cu 3 f coast area ha\'c been 
able to grotv in ter crops of Irish pciLa- 
toes. Seed potatoes are planted late 'u^ 
August or early in September and gro^v 
(o maturity about the middle of Novtnt- 
berj when the vines are cut off at the le^'^el 
of the ground and the potatoc;; banked in 
rows witit a turning plow. They arc al- 
lowed to remain in the ground and will 
be found in a perfectly fresli condition 
wlien they arc harvested in December and 
January,— W. D, kobinsoTi^ Pass Chris- 
tlbiO, Miss. 



Two Handy ClampB for Liglli Work 

Here are two clampFi that arc c.-i-nily 
naadc and will be useful for hglit ^'iork. 
The singlc-SCrcw cEamp consists of two 
wood liEocks, cut as shown and drilled lor 
a carriage holt, which is threaded 

its entire length for a wingilut. The Other 
clamp is capable of a greater pressure and 
consists of two blocks and two bolts, onf? 
of which is fitted with nuts betw'cen the 
blocks to keep the jaivs pamllelj wliile the 



Wire sohlrr is easily formed by pouring 
the mol ten ?oldcr into a &h allow metaE 
pan, [];tving a numlscr of holes drilled in 
one side near the hotloni, and tlicn draw- 
ing the pan quickty across a ntctal tahEc, 
tipping it wliile it is moved as shown. 
The solder will run througli the holes 
leaving the solder in lengths gf wdre^ ex- 
cept lor a small button at one end tvhieh 
can be cut olT anti remcitedr The size of 
the ludes may he varied according to the 
siie of wire des.ircd. The pan should have 
a long metal handle, and is heated before 
pouring t(ie meked solder ijito it. Just 
tnou ffh sgider to Tun out before it cools 
should be used at a tinre, 





S^ldic RiinnLTVg thniy|zt]. Hoteii sn Bcrttnni dE Fan 
Focrmi WLrc Sfaldcr Wben ictqu Table 

Wire Solder Made with Metal Pan 



Carrjaj^c SdUe, Three 
Irt^hl Wdrli 

nut for tighteu- 



T Oil as Bearing Lubricant 

auoiiBgi^''' g of electric motors, due to 
i Lit! on I can be ovcniome by emp- 

oil reservoirs and refilling them 
witli castor oil. This luhricailt 1 'i'ilt pre- 
vent excessive heating, no matter liow 
long the motor is in operation. Many 
barrels of castor oil were used hy the ar- 
tillery during llte world war for this pur- 
pose, — W, C. Leckey, Galena, III, 





Making Keanners Cut Oversize 

Solid reamers Can he marie to cut a few 
tllOUS^ “(I'rilS of an incll more than their 
^^.’inietcT iiy laying a strip of thin shim 
stock over the of one blade, as ahnwn. 
Start with tliin 
shim stock 
atid use heav- 
ier, or addi- 
tional pieces 
wnth each cut. 

This keeps the 

rf’iTn*>y from 
rugging and 
insures accu- 
raev wdien en- 
larging a bole. 
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AnglE-lrDJi Sup^port fr^r 'Widt Wpcfc pn Punch Pf4f4 Is 
Ficivided wiEh Tfab DFlichlble Kril 



Detachable Kest Suppp-rls Widt 
Work -On Flinch Ptces 

Addiiioual surface for supporting wide 
sheets nf mfltcria] tm a punch press can 
be provided by attaching^ a length of 3 by 
4-jn. angle iron to the edge of the machine 
bed- The latter ia tapped (or short atuda 
to hold the test in place. When working 
oil small material, it ittaj be removed. 



Lacquer Thinner Used to Erase 
Pencil Tracings 

Effective results can be obtained by us- 
ing lacfjucr thinner as an erasing agent on 
pencil tracings. Place a blotter under the 
portion of the drawing to be erased, mois- 
ten a piece of cotton bailitig with the thin- 
ner and rub it Hghrly over the lines until 
the graphite has heen entirely dissolved. 
Before the paper dries, the operation iji. 



repeated with a clean swab. The same 
treatment is given the back of the tracing. 
A blotter is not essential but will hasten 
drying, especially if the tracing fs punc- 
tured by dividers and compass-pciint holes. 
The thinner ie not injurious to tracing 
paper, vellum or cloth, and has no effect 
on India ink, but will remove printer's 
ink and, for that reason, should not hr- 
brought into contact with the margin 
liners, title and material blocks. 



Dust Collector for Cylinder Hone 

When using the dry-hone method of re- 
iiiiisbing auto cylindcrsK the abrasive dust 
can be removed frojti tlie motor with a 
vacuum cleaner. The cleaner brush i& 
taken off and tbe nozj:le clo&ed with a 
tight-fitting" wood block, which is drilled 
in the center for a ^-in. pipe. One end 
of 3 length af garden hose is slipped over 
the pipe, and 
the other cnil 
is fitter! with 
a rubber cap 
from a iink 
plunger, the 
handle socket 
in the cup be- 
ing extended 
to the inside. 

The cup is 
fastened 
against the 
bottom of the cylinder to be honed. In 
UHc, the cleaner motor is sta-ted and the 
dust is drawn into the owell 

Butcher, Des Moines, lo 





350 BU 

for Horn 



aftsij 



Grandfather clock, smoking stand. 
Ornamental fences, lattice eug' 
ship and airplane models, and numerous 
t^er projects. A sample and complete 
list of prints will be sent to anyone "upon 
receipt of 6c to cover maiJiiig toste. Prices 
of prints are 25c each, si^ for ^1, ot a col- 
letriem of thirty-five for |5 postpaid. 

Address Elucprinl Dept 
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A Whitcwiqsh for Interior Use 

Fo-r the fl&iry liarn qr milk Iwuse, tlie 
University of Nebraska recommends the 
fo Llow in^ whitewash : Slike Yj bu. of hme 
in l^qilinj^ water, keeping' it covered dur- 
ing: the jjrocess to retain the stctmi. Then 
strain the liquid through a fine sieve or 
strainer and add to it, salt 1 pk., previous- 
ly dissolved in warm water. Next boil 3 
lb. of ground rice to a thin paste and stir 
it in while hot, and add hot water^ S gal. 
Tills solution Can he applied etthet hot or 
cold with a Spray pump. The v^alls and 
cciting^, of course, should be swept dean 
before applying the wash. 



Back-Face Truitsg Tool for Work 
in Lathe 

Here is a tool that is handy for tfuing 
the baek face of work in a lathe chnek. 
A length of bar iron, to fit into the tool- 
post, is slotted across one end ant! drilled 
lengthwd.HC for a pin, wllich pivots a rec- 
tangular piece of steel in the slot. This 
piece is tapped at the other end lor a 
thumbscrew- with ivhich to clamp a scrib' 
er in a hole drilled near the ceditcr. In us-Cn 
the toul is mounted in the Lathe toolpost 
as shown, with the acriher point against 

the back face 
of the work, 
and the lathe 
is turned hy 
h a n ih The 
Fcriher rises 
over the chuck 
jaws as they 
cotn-e around 
and permits 
perfect truing 
of the back. 
When pack- 
ing it in a tool 
kh, the scrih- 
jr is removed 
and ill- riiled through the 

qppr jt piece, as shown 

in 

’ Holder 

'^a rti e 
coils 
heir 




Fiticd wLifi Centen Bud CLaEiipcd in a VisE, M«ckBiw 
Frame: Haldi CDje lar Wmdiiij; 



entire length to take locknuts, are ground 
to form centerFi and fitted into the ends of 
the frame, as shown. In use, the coil is 
plated between the Centers and the lock- 
nuts tightened to hold it in position.— 
John Davis, Albany, Ga. 

Driving Screws in Finiehed Work 

To protect the surface of hniRhed ivork 
from being scratched by the screwdriver 
slipping off the head of a screw, the illus- 
trated attachment has boen found effec- 
tive, It consists of a metal sleeve, with a 
Ic.iChcr washer glued or cemented to tlie 
loiver cml, placed over the shank of tlie 
screwdriver and the head of the screw-, 
The washer keeps tlie sleeve from scratch- 
ing file surface of the ■^vork, while the 
sleeve prevents the screwdriver from 
jumping off the 
screwhead. The 
li 0 1 e i ti the 
sleeve should be 
up proximalrly 
the same d[- 
SuicEcr as the 

I 

screw head, and 
for til is reason 
it is a good ide,i 
to have a num- 
ber of sleeves 
on hand to ht 
the various 
si:^es of screws 
th,it arc used in 
the shop. 








CsnM)!! Solve these Puzzles? 




I f t]]e clock hands 
arc 20 minut'es 
apart, at S4^Jii nl in Ilia'S 
past 2 oVlockf the lineE 
forrtled bj' tile hands 
indicate a two-to-cne 
divi&ioii of T he liour- 
number values as well 
ns of dial aroa, The 
RmallcT 5t-ction cpn- 
tainin^ the ti limbers 
11, l2, 1 ami 2, and the 
larger part the nuni- 

l^e^l^ 4, Sf G, 7, 9 

and I0|, with refipeclive 
totals of 26 and 52. 

Now, at w'hat other oact times oi ihe da> 
will the dock present that sante oddity — 
the dial divided into two parts, one twice 
the area of the other, the lesser containing 
nun] hers which total 2l6j and the larger 
wit]] nuntberii 5 -umminp up .52? The fact 
■of figures obtruding slightly upon divid- 
ing line, as do 11 and 3 in our sketch, is 
to he disregarded. 

their double birthday, MacKensie 
Said to MacGregor; “T want tO COn- 



yny J 



gr.aiu]ate you on hav- 
ing been tny partner 
during two-fifths of 
your lifetime.” Mac- 
G regor then pointed 
out that since Mac- 
Kenzic was MacGreg- 
or’s junior by tivelve 
years, bis term in the 
Ep had exlst- 
on e-ha If of bis life, 
flow long they have been 



Can 



partners 



A MOV'IE star handed a bank note to 
^ ^ a Hollywood paying teller and said ; 
^'Please give me change fur this, I will 
have some one-dollar bills ; twdee as many 
twos as ones; four times as many fives as 
twos ; eight times as many tens as fives, 
and the balance in fifties.’* What is the 
smallest U. S. banknote the customer 
could have given fcn k '■■e change? 



■' ■*'’ 1 r ' 

Answers to Last Month's hu 



Perkin.ii is 325r years of age, His wdfe is 
23?^ years. At the time Perkins was six 
years older than his wife’s present age, his 
wife must have been 16¥^ years and he 
27%, Then they each advanced 5% years 
to their present ages. 

The 300 gems costing $1,(X)0 consisted of 



5 diamonds, 3 Sap 
The earrings CO' 

5 carats ear* 
excliangr 

2-cara' 
a tr 



■woi 

of 



oiscs. 

han 
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Climb down inside your Engine 

See the difference £thul makes 



F OIt tlie mJJsE impu-rCant atC in its- 
lir'i:, ni: hijs alwMvs liidibiit 
btililrul Fitccl w-’alljj. Itut Detroit 
nccrji ]uiE a L[U!Lrt^ window iti tin: tc^p 
i.5t an tnylnc :tn J twk liiy:li H}K'qti }Nlir> 
iL^aphsot tile aetunl ccnnlrniitniM H>r 
fniircir yw t-im rhe 

difference R'clty! tuakej. 

Look nt the (nctiires betohv. t)n tlte 
Iqfr j ijrJii'i af y^snl liif — wa&t i ni? pi ^w'er 
ill a violent cs]>Viah>n that hammers 
acainst the cylinder walls, causing 
harmful knocks overheutinu, and en- 
Lrine w-ear-Luid-tear. 

On the riyht, you see liow Rirhyl 
tiastilinc delivcra jnowcr stnoothlv^ 
driving your car with an even s-tridc 
— ymL See why it tielivera WJoftf ^KHwer 
nntl leaves waste heat, 

Nn'tWf stop at an |■'rhvl pump, fill u]ii 
with the new^ liiglier iitandard tjunl- 
ity Kill y I fiasoline ami Jefi the dif- 
ference it makes. Tnatcai] of irritahlc, 
iialf-hcurtcd powetj Lthyl will gi^c 
yrai the rhrill of flowlrtgj ^team- 
presHure smoothnc-ss — pi enty of power 
when you need it and freedom from 
harmful knock. 
Rthy] Gasoline 
Corporation] N^ew 
York City. 










Shnv.]|icHiii]i inm ihr iicUiLil comlni^^tian 



l^luvlii^rapti ll'irnaRl^ ? rjMJ.'n!? wlni^ov 
: [tic voaIcI^I CEpb>iliiii s*l uldl- 

ri.arf' jSLkiJLiir. iir± buw Gb<j>n Li^ l:k N 
Th 'iimr^fcPir--h« p J 11 -F rijthl'i 



KotE^n Ehr« idmiI^i rn-almUtsoi iiF KeIi| I 
CpIiuILiii;— EIici^icbL-i; ftrploJ ptiwrr, 

J'h< HulJ L[ chniTnl!- ih*' 

qcfiiin iiF ~ ibr re pi nr, 



ETHYL GASOLINE 





r 



1 




FUESH! 



iVr*r#*r or fottHird 



OiiTielii burn slow and cooJ 
because they’re fresh. Made 
fresh and kept fresh in tlie 
Camel ilumidor Pack, thev 
bring you tho full fragrance 
:md aroma of clioice Turkish 
ami mild sun-rlpencd Do- 
mestic iob[HLCt}s in prime 
condition. Switch to Camels 
for ]usi one day^, then leave 
them — if you can. 

R. /. Ki:vrs-U[.|35 TOHACCO CO.MPaNV 

11 'jp.''i^uN-'SVyf rrf , j>f, t 



-a IMS, 

h. /. iCHjn<|r1i 
UaDMurp 



Camels 

V It F;n H— K*^fH Fll FS II 



♦ i^irV iif Cj^n^r f'aii 

— u prafiitiBH afiiinjf ferfini/t j/aJ 

oiini-!, 4 iiit (jirJ jifr.wj-. Buj 
CjJXtil ij lilt (^TlirB fur #F r^F. 
Tjfcf J'ni'V CrfFM^j /rtii 



cr--ir 



Ic3 




